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PROPERTY IN PATENTS. 

There is a prejudice against patents. It may not be gene- 
ral; it may be only a lingering, remaining shadow of a once 
popular notion ; but it crops out occasionally in conversa- 
tion, in trading, in tlie newspaper, and even in the legisla- 
ture of the country. Recently a customer in an agricultursil 
warehouse refused an implement and questioned the price 
because it was a patented article. He said that all patented 
articles bad a fictitious value attached to them. Some time 
ago a New York city paper published an article arguing 
against the issuing of letters patent, on the ground that "it is 
questionable if ideas can be bought, and sold, and protected 
in the same way as goods and chattels;" and in relation to 
tbe success of an inventor said, by way of illustration, that 
" possibly many men had the idea in a more or less devel- 
oped state, but one, perhaps, reduces it to practice, gets a 
little ahead of the rest, claims a patent, and shuts out all the 
others." Followed to its ultimate, this argument would 
confine proprietorship to those tangible objects which do 
not require ideas to produce; or, soberly, it would limit 
personal proprietorship to those articles the idea] suggestion 
of which was confined to the patentee or the inventor. 

This notion of the intangibility of property in ideas 
wrought intopiactical and useful form is held by many who 
may not be bold enough or thoughtful enough to formulate 
it into a proposition. But ideas are bought and sold every 
day; the writer, lecturer, author, preacher, all sell their 
ideas; why not the inventor? The man whose developed 
idea enables a farmer to house a crop in two days instead of 
twenty days, one who invents machinery that doubles the 
capacity of a mill, ought to be paid for his idea. 

As matters now stand, inventoivs generally — successful 
inventors — are not too well paid for their ideas. In most in- 
stances the inventor is a poor man, and frequently be has to 
assign a portion of his patent right or of his improvement 
to another to obtain means to perfect it, to introduce it, and 
to sell it. In many cases pirating robs him of his profits, or 
legal contests reduce his income. It is rare that the price 
charged the purchaser for the improvement that is protect- 
ed by a patent is greater than the value of the improvement. 
But whether this be so or not, it is undeniably true that 
an inventor's patent is his property as much as his hat or 
coal is, and his possession of it should be as much protected 

by law. 

o ( ■ > » 

WIRE CUTTING. 

There are jobs in which the treatment of wire tn shoit 
lengths is a requisite, which require that the wire should be 
cut as evenly as possibly, that is, that the end cut should 
be square. In all usual methods the wire is held rigidly 
and immovable, while a downward or a swinging cutter 
severs the material. It is rare that a wire or .small rod can 
be so cut without leaving the wire with jammed-in ends or 
a cross section like a squeezed lemon. It is evident that for 
many purposes it is desirable that sections of wire should j 
be cut off square. This can be done. It is done by a ma- ■ 
chine similar to that which severs bars of steel and iron — 
by a turning tool or its equivalent. But such a machine is 
costly, and can pay for itself only where much of such work 
is required. 

But a handy tool for squarely severing wire, so as to 
leave the ends square, can be made in any machine shop, on 
the principle of a rolling cut. The reason why a wire, or any 
other rod or bar of iron, is compressed when cut cold, is be- 
cause the action of the cutters is that of shears — two inclined 
planes, acting in the same line, horizontal or vertical. If 
one blade was fixed and the other rotary, there need be no 
compression of the rod or wire that passed between them; j 
the rotary cutter would simply maik a circumferential line, I 
to which the fixed cutter would respond by deepening it. 

A very simple implement may be produced in the shop 
for this purpose, capable of cutting rods from one quarter of | 
an inch diameter to any size of wire. A steel blank of T 
form may be forged, the dependent or lower portion of the \ 
T to engage with the jaws of a vise, or be seated in a bench. ! 
In the otber portion should be drilled a series of holes to fit 
the sizes of wire to be cut, all the holes on a line — horizontal 
— and another hole at tbe end of them to receive a bolt to ' 
hold a lever. The lever should be of steel at its acting por- ^ 
tiou, and both it and tbe standard be ground, and hardened, '. 
and tempered. But the lever should have at its pivot end a 
curved slot to engage with a fixed pivot in the standard, so ' 
that when, brought down on the rod or wire it would slide j 
over it, inducing a rolling of the rod or wire, cutting a score ! 
entirely around it before being " brought up " by the end of 
the curved slot against the fixed pivot or stud. The curve i 
of the slot can be easily calculated, so that the cutting off 
action will suit all diameters within a range of from quarter 
inch to No. 6 wire or even much smaller. 



lar processes have been tried in France, but only upon the 
same principle — that is to say, by operating upon tbe metal 
while yet in the state of fusion. M. Clemandot, on the con- 
tiary, takes steel already made, heats it simply to a cherry 
red, and submits it, by means of a hydraulic piess, to pres- 
sures of from 1,000 to 3,000 kilos, per square centimeter. 
After having allowed the steel to cool between the two plates 
of tbe press, it is withdrawn with all its new qualities per- 
fectly developed, and does not require any further treatment. 
The result of the process is to impart to the steel a fineness 
of grain, a degree of hardness, and a notable accession of 
strength to withstand rupture. This alteration is most con- 
siderable with highly carbonated steel; and in this respect 
the metal is made to resemble tempered steel, without being 
in all points identical with it. The cause of the alteration 
in physical condition is ascribed to the rapid heating and no 
less rapid cooling of the metal. When the red hot steel is 
fii'st strongly compressed, the conversion of the mechanical 
energy into heat serves to raise the temperature of the entire 
mass, at the same time that the particles of the metal are 
more closely cemented together. This effect is followed by 
a rapid cooling, due to the contact of the plates of the hy- 
draulic press with the surfaces of the metal. The close 
pressure materially increases this conducting effect of the 
cold metal. 



Tlie Patent Office Surplus. 

There are some statements in the report of the Commis- 
sioner of Patents for the last fiscal year that demand the 
careful attention of Congress and of all who take an interest 
in the development of inventive genius. The receipts of the 
Patent OfBce in that year were $1,145,433, and the expendi- 
tures were $901,413, leaving a surplus of $344,020. The 
Patent Offlce is not supported by geneial taxation. Its 
maintenance is not a burden which the people bear. The 
receipts are paid in by inventors, and ihe money contribut- 
ed by them in the form of fees, etc., is more than sufficient 
for the expenses of the offlce. There has been a surplus 
eveiy year — only eight years excepted— since 1837. The 
report of the Commissioner for the calendar year ending 
Dec. 31, 1883, showed that in that year the surplus had been 
$471,005, or 41 per cent, of the receipts. That report also 
showed that the average annual surplus for the five years 
ending Dec. 31, 1883, bad been $385,993. 

It was not intended that the Patent Offlce should be a 
source of revenue for use in other directions. It waste be 
made self-sustaining by the fees required from inventors. 
But it appears that the inventois of the United States, wary 
many of whom are not overloaded with money, pay not only 
theespenses ofthe office, but irom85-T-t«40 per cent, in ad- 
dition to those expenses, piling up a surplus that has attract- 
ed the attention of liberal-minded legislatois, some of whom 
have proposed that it should form part of a fund to be used 
in educating theilliterate in the South, without showing any 
good reason why patentees should be taxed for that purpose. 

Now, if the Patent Office were so well equipped that ap- 
plicants could not rei.sonahly complain of delays, the invent- 
ors might fairly ask for a reduction of fees. But it is well 
known that its forces are not sufficient for the work that 
ought to be done every year. For example, the report pub- 
lished a few days ago says that there were on June 30, 1884, 
awaiting action in the office, no less than 9,188 applications, 
or 5,087 more than wei'e awaiting action on the correspond- 
ing date in 1883. The arguments in the telephone interfer- 
ence cases closed in November, 1881, but the decision was 
not reached until July, 1883, and was not confirmed, on ap- 
peal, until two or three months ago. Surely, if inventors 
pay so much more than is required for expenses, they have 
a right to ask that their applications shall be promptly 
passed upon. That the force employed is too- small, and 
that the salaries paid are so low that many examiners resign 
as soon as they have become qualified by their experience to 
serve as patent attorneys, has been shown again and again 
by Commissioners. 

Because there is a large surplus it does not follow that 
there should be a general reduction of fees, but it does fol- 
low that inventors should be given the worth of their money, 
and not be forced to submit to delays that sometimes veiy 
seriously affect the value of their inventions. It maybe that 
more than one Government bureau can be found in which 
the number of clerks might be reduced without doing any 
harm, but in the Patent Offlce the number of employes 
should be increased, and it is folly for Congress to disregard 
the requests of the Commissioner and the arguments sug- 
gested by the annual surplus s,nd by the figures which show 
an accumulation of untouched applications. — iV. Y. Times. 



A Jie^v Process for Tougbenlng Steel. 

The French Sociele d'-Encouragement have had under pro- 
longed examinatton a process invented by M. Clemandot 
for working steel. This process is described by the Revue 
Induatrielle as [consisting in heating the metal until it ac- 
quires a sufficient ductility, and then subjecting it to high 
pressure during cooling. In this way a modification of the 
structure of the metal is produced, and the material acquires 
properties analogous to those developed by tempering. It is 
admitted that the compression of steel has already been prac- 
ticed in England by Whit worth; but, iti,s contended, merely 
with a view to prevent air holes caused by the development 
of gaseous bubbles during the .solidification of the steel. Simi- 



Oriinlnal Plumbing. 

The trial of Thomas C. Holland, plumber, of this city, for 
criminally negligent work, wan held before Special Sessions, 
November 6, and resulted in tbe imposition of a fine of $250. 
In default of payment Holland was sent to prison. Dummy 
vent pipes from washba.sin traps had been run into partitions 
and there terminated. The ends of these vents had been 
roughly battered together, bt:t were, of course, not tight, 
and allowed foul air to escs.pe into the partitions. The 
whole arrangement was designed simply to deceive the Board 
of Health inspeetors; and to assist in carrying out the de- 
ception a dummy terminal pipe, supposed to be the end of 
a ventilating pipe, was fastened to the roof. The dummy 
had no connection with any bona fide pipes inside the 
house. 
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ASF£CTS OF THE PLANETS FOB DECEMBEB. 

SATURN 

is morning star until tlie 12tb, and, after tliat time, joins the 
increasing company of evening stars. He stands at the head 
of the roll during the month, for he reaches, in its passage, 
the most important epoch in his career, as far as terrestrial 
observation is concerned. 

On the 13th, at 3 o'clocl? in the morning, he is in opposi- 
tion with the sun, opposite to him in the heavens, as far 
away from him as possible. When, in these short days, the 
sun hastens to hide his red, round orb below the western 
horizon, then this benming planet shows his radiant face 
above the eastern horizon, and shines during the entirenight, 
slowly descending in the west as the great day-star appears 
rejoicing in the east. 

. Any intelligent observer can find Saturn's place in the 
sky, for he is nearly east of the Pleiades, and about half-way 
between Capella on the north and Betelguese on the south. 
He shines also with a serene light, entirely different from 
that of the twinkling stars. He rises on the 1st at a quarter 
after 5 o'clock in the evening, and is the only visible planet 
in the heavens till nearly midnight, when Jupiter appears 
upon the scene. The conditions under which Saturn may 
now be observed are very favorable, but they will not reach 
their culmination until the opposition of 1885, for he will 
then be farther north, and only a month past perihelion. 
He will at that time be about 100,000,000 million miles 
nearer the sun than at ap^belion, and since perihelion and op- 
position nearly coincide, about the same distance nearer the 
earth. 

The tele.scopic Saturn is now the personification of grand- 
eur and sublimity. Even in a small instrument the picture 
is one of surpassing beauty. "I have seen the planet single, 
and now 1 see it double," was Galileo's wondering exclama- 
tion as he turned his imperfect instrument to the heavens in 
the dawn of the astronomical day. It was not till forty 
years later that the strange appendage, sometimes visible, 
and sometimes invisible, was proved to be the rings of 
Saturn. With our finer instruments, and the flood of 
knowledge gained from observation and research, we have 
still to thank the pioneer astronomers for the first fruits of 
this noble science, and for a devotion to the cause which 
cost them obloquy, imprisonment, and even martyrdom. 

A very powerful glass is required to bring ont the mag- 
nificent and also the delicate aspects of the most charming 
telescopic object in the heavens, as well as the brilliancy of 
coloring which is a grand feature in the Saturnian system. 
Mr. Browning, an optician, and a practical and enthusiastic 
observer, thus describes the coloring of the planet on one of 
the exceptionally fine nights that are the delight of the tele- 
scopist. The rings were gold in varying tints, shaded with 
brown; the body of the planet was yellow, orange, red, pur- 
ple, shaded with brown; the division in the rings, pale 
brown; and the poles and narrow belts near the poles were 
pale blue. " But," said the observer, " there is a muddiness 
about all terrestrial colors when compared with the oljjects 
seen in the heavens. Those colors could not be represented 
ill all their brilliancy and purity, unless we could dip our 
pencil in a rainbow and transfer the prismatic tints to our 
paper." 

Saturn, now so pure in tint and tone, and so beautiful a 
member of the starry host, before many years have passed 
will change his aspect, as his rings begin to close, and as he 
bends his steps southward. He will again become the planet 
that in ancient times, on account of his dull yellow and dis- 
mal hue and sluggish motion, was held by astrologers to ex- 
ert a malevolent influence on human affairs, and to be the 
source of many of the evils to which the human race is sub- 
ject. Chaucer embodies the belief of the day in the follow- 
ing address of the god Saturn to Venus: 

" My dere daugliter Venus, quod Saturne, 
My conrs, tliat hacli so wide for to tume, 
Hatb more power than wot any man. 
Min is ilie strangel and hanging by the throte, 
The miirmnre and the churles rel>elllng, 
X do vi-ngeance and pleine correction 
While I dwell in the sign of the Leon. 
Min is the ruin of the high halles. 
The falling of the towers and c»f the walles 
Upon the minour or the carpenter. 
I slew Sampson in shaking the piler." 

Science has changed all this. The ill-omened star is 
raised almost to the dignity of a sun. Saturn's eight satel- 
lites equal the sun's family of worlds. His rings, made up 
of myriad minute .satellites, circling around the central orb, 
respond to the sun's family of asteroids. It is not improb- 
able that enough of his primeval fires remain to give out 
heat and even light to the worlds of satellites and rings that 
own him as their lord. 

Such are some of the claims to notice of the ring-girdled 
planet that on the 13rh reaches the goal when it is at its 
nearest point to the earth during the present year. 

The right ascension of Saturn on the 1st is 5 h. 33 m.; 
his declination is 31° 41' north; his diameter is 19 4'; and he 
is in the constellation Taurus. 

Saturn rises on the 1st at a quarter after 5 o'clock in the 
evening; on the 31st he sets a few minutes before 6 o'clock 
in the morning. 

UKANTJS 

is morning star. His course during the month Is marked 
with an event that would be vastly more important to ter- 
restrial view if it were not for his great distance. On the 
24th, at a o'clock in the afternoon, he is in quadrature with 
the sun on his western side, half bis course from conjunc- 
tion to oppositiua being then completed. 



The right ascension of Uranus on the 1st is 13 b. 9 m.; 
his declination is 0° 16' south; his diameter is 3'6'; and he 
may be found in the constellation Virgo. 

Uranus rises on the 1st about half past 1 o'clock in the 
morning; on the 31st he rises at half past 11 o'clock in the 
evening. 

MEBCUKT 

is evening star. He reaches his greatest eastern elongation 
on the 17th at 7 o'clock in the evening, and is then 30° 13' 
east of the sun. He may be seen at that time by the naked 
eye, if the atmosphere be clear and the sky cloudless. His 
great southern declination will, however, make him a diffi- 
cult object to pick up. Observers inclined to try must look 
for him'about the 17th, nearly a degree south of the .sunset 
point, in the constellation Sagittarius, a short distance north- 
east of the bowl of the inverted dipper. 

The right ascension of Mercury on the 1st is 17 h. 36 m.; 
his declination is 35° 33' south; his diameter is 5'3'; and he 
is in Sagittarius. 

Mercury sets on the 1st at a quarter past 5 o'clock in the 
evening; on the 31st he sets at 30 minutes past 5 o'clock. 



is evening star. His path is in close proximity to that of 
Mercury, so that the two planets are twice in conjunction 
during the month. The first conjunction occurs on the 4tli 
at eleven o'clock in the evening, when Mercury is 1° 36' 
south of Mars. The second conjunction occurs on the 39th 
at midnight, when Mercury is 3° 35' north of Mars. The 
events are noteworthy simply as interesting planetary as- 
pects, for both planets are too near the sun to be visible. 

The right ascension of Mars on the 1st is 17 h. 46 m. ; his 
declination is 34° 17' south; his diameter is 4'3"; and he is 
in the constellation Sagittarius. 

Marssets on the 1st at half past 5 o'clock in theevening; 
on the 31st he sets a few minutes before half past 5 o'clock. 

JUPITER 

is morning star during the month, making his last appear- 
ance for the present in that role. The interest in his move- 
ments greatly increases ns he draws nearer the earth. He 
rises now an hour before midnight, and when the month 
closes will make his appearance above the eastern horizon at 
9 o'clock. He is still in the neighborhood of Regulus, a few 
degrees east. The brilliant planet and the first magnitude 
star afford a fine opportunity for contrast between a planet 
and a star. Jupiter is superb and growing more so, and 
after he appears upon the scene he holds tlie scepter of 
sovereignty with a power that the brightest star of the myriad 
host may not dispute. Even Saturn beaming mildly from 
the empyrean treads tlie celestial pathway with becoming 
humility in the presence of his more powerful brother. Ju- 
piter is almost alone in his present position. He has left be- 
hind him the grand galaxy of stars among which for the 
two previous years he made his shining way, and Regulus 
is his sole bright companion. 

The right ascension of Jupiter on fhe 1st is 10 h. 39 m.; 
his declination is 10° 38' north; his diameter is 36 3"; and 
he is in the constellation Leo. 

Jupiter rises on the 1st at a few minutes after 11 o'clock 
in the evening; on the 31st he rises soon after 9 o'clock. 



is morning star. She is still a charming object in the east- 
ern sky for two hours before sunrise, and is brilliant enough 
to hold her place till it is nearly time for the sun to appear. 
Though her luster is decreasing, she holds her own in the 
presence of Jupiter, the two planets remaining visible after 
all the stars have disappeared in the increasing light. The 
November dawns were made lovely by the presence of the 
two bright orbs. The December dawns will be equally 
charming from their continued presence, and ob.servers will 
not need to rise very early to be present at the exhibition. 

The right ascension of Venus on the 1st is 14 h. 11 m. ; 
her declination is 11° 9' south; her diameter is 14'3''; and 
she is in the constellation Virgo. 

Venus rises on the 1st at 4 o'clock in the morning; on the 
31st she rises not far from a quarter after 6 o'clock. 

NEPTUNE 

is evening star. After the 13th, the evening stars are in the 
preponderance, numbering on the list Mars, Mercury, Nep- 
tune, and Saturn. 

The right ascension of Neptune on the 1st is 3 h. 17m.; 
his declination is 16° 33' north; his diameter is 3'6"; and he 
is in the constellation Taurus. 

Neptune sets on the 1st at half past 5 o'clock in the 
morning; on the 31st he sets at half past 3 o'clock. 

THE MOON. 

The December moon fulls on the 3d at 3 o'clock in the 
evening. The moon is at her nearest point to Saturn on the 
3d, and to Jupiter on the 8th. She is in conjunction with 
Venus on the morning of the 14th, at 37 minutes after 4 
o'clock. The morning star and the lessening circlet of the 
moon, only a degree and a quarter apart, will be lovely to 
behold as they make their appearance on the celestial scene, 
the picture remaining visible until it is nearly time for the 
sun to appear. The moon pays her respects to Mars on the 
IHth, the day after her change, and to Mercury on the 19th. 
On the 38th, she is in conjunction with Neptune, and on the 
30th she passes Saturn for the second time within the limits 
of December. 

Our satellite hides no large star from the view of observ- 
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ers in that latitude. But observers farther north, between 
the limiting parallels of 90° and 54° north, will be privileged 
to behold on the 39th, if they chance to be on the dark side 
of the earth, the occultation of Alpha Tauri, or the first 
magnitude star Aldebaran, the next best thing to the occult- 
ation of a planet. 



Take Care of Farm Implements. 

Some one once drew a graphic pen picture of a mortal 
foe of the farmer — one who labored for his destruction by 
night as well as by day, on Sundays, holidays, and work 
days alike. It was a "mortgage" that the writer of the 
sketch wisely regarded as one of the most active enemies to 
the farmer's purse and peace of mind. 

There is, however, another agent for evil quite as active, 
to be found on every farm. It is known as rust. And al- 
though it annually destroys in the aggregate a vast amount 
of property, farmers loo frequently neglect to take the 
measures necessary for protection from the ravages of this 
insidious foe. Hundreds of agriculturists are buying farm 
machinery, which, if properly cared for, the Forest, Forge, 
and Farm suggests, ought to last at least ten years. Most 
of it will be worthless in one-fifth of that time for lack of 
a little care. 

A machine that is taken apart and properly cared for 
when not in use will do good work years and years after its 
counterpart has been thrown away by the man who had the 
habit of leaving it unprotected. Then tiie delays caused by 
broken machinery, loose bolts, and rotten or twisted frames, 
discovered just at the time when the loss of time means 
danger to the crop, more than counterbalance any time, 
trouble, or expense incurred in properly putting away the 
machine. The provident farmer will always clean and house 
his implements as soon as the harvest is ended. Whenever 
the paint on an implement shows signs* of wearing off, it 
ought to be renewed. And when tools and implements are 
housed they should be placed just where they can readily be 
found when again sought for. 



Cbloroform Syncope Treated by Reversing. 

As a valuable hint, we note that in the British Medical 
Journal, Dr. Albert I. Garland relates a case wherein he be- 
gan to operate on a lady, aged forty-one, for the removal of 
scirrhus of the mamma. After examination of the heart, 
which was found normal, they commenced administering 
chloroform; hut the cardiac action becoming very excited, 
a mixture of chloroform and ether was used. She was some 
minutes going under the influence, but there was scarcely 
any struggling, and the pulse was full, though jerky. He 
had not finished the incisions round the tumor when she sud- 
denly became livid, and the pulse ceased. Artificial respira- 
tion was begun, the tongue drawn forward, and strong am- 
monia applied to the nostrils, without avail. He immedi- 
ately jumped on the bed, and seizing her legs, raised the 
body, allowing the head to toucli the bed. In a few seconds 
the color returned to the lips and the pulse to the wrist. 
Artificial respiration was soon resumed; hot water applied 
to the region of the heart; and she became sufficiently con- 
scious to speak and to swallow some brandy and ammonia, 
soon, however, relapsing, pulse and respiration ceasing again. 
He again reversed, with the same result; but in a short time 
the syncope returned, and after applying the battery without 
success, he again reversed, and this time with a satisfactory 
result, as he w^ enabled, by the use of the battery and am- 
monia, to establish reaction. 

He considers his case worthy of record, as the successful 
termination was clearly due to reversing the body, it being 
impossible, apparently, to stimulate the nerve centers by any 
other means; and it is a metliod of treatment which, he 
thinks, is not used so often as it deserves to be, judging by 
the reports of such cases, as he only remembers having seen 
it mentioned in one instance, and it is one so easily and 
quickly adopted. 



A Great Ijake East of Hudson's Bay. 

Mr. F. H. Bignall, of a Canadian geographical society, 
has just returned from an exploring expedition to the north- 
east of Quebec, an expedition which left in June last, to dis- 
cover, if possible, a greal inland sea which has for some 
time been identified with Lake Mistassnii, just north of the 
Province of Quebec. Mr. Bignell did not belong to the 
main expedition, which was equipped for an eighteen months' 
stay, but he reports having navigated 130 miles on a great 
lake, which lie assumes to be an expansion of Rupert River, 
without having really reached the body of the lake. He 
says it lies from southwest to northeast, stretching toward 
the Labrador coast, between low- lying banks, and probably 
covers as much area, at least, as Lake Superior. The exist- 
ence of such a body of water in this hitherto almost totally 
unexplored region has heretofore been the subject of many 
rumors, and furtl>er authentic reports will be looked for 
with great interest. 



An Ingenious Blacksmith. 

Mr. Charles Dunster, a blacksmith of Leesville, Ohio, has 
made a clock, mostly with blacksmith's tools, which has ex- 
cited considerable comment in his neighborhood. It is 
principally of steel, and in a glass case so the movement can 
be seen, gives the time in eleven cities, striking the hours 
and quarters, and is seven feet hiKb. 
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NEW SYSTEM OF VENTILATING VESSELS. 

Ad improved s-ystem of ventilation for marine vessels has 
been patented by Mr. J. M. J. Barton, of 300 Pilt Street, 
Sydney, Australia. A series of pipes extends from the sev- 
eral compartments in the vessel to the furnace, which is 
closed perfectly at the bottom ; the doors are made to fit very 
closely, so that no air can pass to the fire except through tlie 
pipes provided for that purpose. The fire in the furnuee 
causes a draught, and as no air can enter except through the 




BARTON'S NEW SYSTEM OF VENTILATING VESSELS. 

pipes, a powerful suction will be produced, and the foul air 
in the several parts of the ship will be drawn into the fur- 
nace; fresh air will naturully pass into the compartments 
through passages provided for the purpose. The inner ends 
of the pipes are closed by gratings, to prevent the entrance 
of live coals, In the engraving, the upper figure is an en- 
larged cross section through the boiler and pipes. 

This device can be applied in any marine vessel, but is es- 
pecially adapted for steamers, as the furnace of the boiler 
couUl be utilized; in sailing vessels a special furnace would 
have to be provided. 

< I t I > 

HAND FOWEB FOB SEWING MACHINES. 

The object of an invention patented by Mr. Elijah Wright, 
of Coldwater, Miss., is to provide a simple, efficient, and in- 
expensive hand power attachment to sewing or other light 
machines, whereby the injurious effects of a crmtinual use of 
the treadle may he avoided. The hand lever is hinged to lugs 
of a plate attached to the sewing machine table, and at a short 
distance from the pivot it has a transverse enlargement, in 
which are formed three slots, as shown in Figs. 1 and 3. 
From the outer end of the enlargement the handle proper of 
the lever ranges forward at about an angle of forty -five 
degrees, and in a gentle curve, mailing it e«sy to grasp and 
operate. The end of the pitman, which usually connects with 
the treadle, is by this plan passed loosely on the round end 
bearing of a pivot stud, which is adapted to enter either of 




WBIGHT'S HAND FOWEB FOB SEWING MACHINES. 

the slots; the screw-threaded portion of the sturl extends 
through the slot to receive the I humb nut. A pin passed 
through the stud oulside of the pitman keeps the latter in 
place. This construction is very clearly indicated in 
Fig. 2. 

It is evident that by forming transverse slots in the lever 
provision is made for altaching pitmen of various lengths; 
hence this hand power may be connected with any ordinary 
sewing machine by varying the location of the pivot stud. 
The lever will be out of the way of the operator working the 



machine by the treadle to which the pitman then connects; 
and when wearied the operator can rapidly disconnect the 
pitman from the treadle, and join it to the lever to work by 
hand power. 



Tbe Human Face. 

BT D. T. CLIFF. 

When man first detected that the voice, sight, hearing, 
smell, and taste were all situated in and emanated from the 
head, he looked upon it, and its contours and proportions 
became to him comparable and beautiful; he said, grandly, 
"It is the image of Crod!" How much does the rest of the 
body owe to carnal passions and "pride of might"? Ad- 
miralion and appreciation have surely played a lar^e part in 
our development. The intellect animal looks to the face — 
has it an idea of beauty? Do we recognize "beauty" in 
the brute creation from long inbred association, or have they 
themselves had a hand (or an eye) in it? The fact that it 
contains scarcely anything to cringe or terrify us, at first 
sight, would seem to prove this inbred familiarity. We find 
nature to be born in and o/ ourselves. There are more dan- 
gers in the artificial productions of man than in the struc- 
tures of Nature. The eye reaches further than the weapon; 
and it is easier to fall from a window than from a tree. 

Some say the national face does not change, its apparent 
differences being the result of fashion — costume, hat, hair, 
etc. For my part it seems that the history of each age is 
painted on the faces of its people. Parents would seem 
generally to anticipate (or form) in fancy the realities of 
their offspring — probably unknowingly. I have on several 
occasions been struck liy odd faces here and there which 
belonged to a past age. Some will, of course, smile at this. 
Once, e.g., at a sham parliament in a Cheshire town, I saw 
an exact reproduction of the face (as generally represented) 
of the Georgian epoch of English history. The high cheeks, 
the ruddy skin, particularly the wide, low forehead with its 
distinctive depression (almost) in the middle of the forehead 
where the head curves downward, the broad face, the pecu- 
liar " look," etc. 

The face of Charles I. suggests his artistic taste, his theo- 
logical thougbtfulness (so general then), and a proud indif- 
ference to vulgar rowdyism. He was to his age what " Farm- 
er George" was to his, and tbe Prince of Wales is to his 
— types thereof — the men thereof bearing one of its varied 
educations, but the same generallj' under each disguise. 

It would be a long subject to discuss the features of the 
different ages in English history and speculate upon them, 
and perhaps foreign to this journal. It is this feeling we 
have, this recognition of a fact , that hurts our fancies to see 
an ugly artist, a handsome slave, an^l soaaetimes t& -wwider 
at the beautiful eyes some of our domestic animals possess. 
We find an innate pleasure in gazing on a handsome face. 

The above causes, no doubt, have lent a diversity to the 
face of woman which reacts on the man. The favorite lype 
is " married up '' in excess of others, and effectually im- 
pressed on the race. To this we may trace, probably, the 
widely diverged races of men, the Mongol, the Negro, the 
European, etc. The transmission of the family likeness, 
paternally and maternally, is interesting to reflect on. That 
was a scandalous remark, to me, I read, I think in your 
journal, about the passing admirations of a mother being 
stamped on her children's faces. Wliy is not the husband, 
the favorite brother, the sister, the mother, father, etc., 
oftener reproduced, if that be the case — with the double 
chance? It is remarkable, though, that the eldest child 
seems very often to retain the strongest family likeness. 
But the strong likeness of brothers and sisters is an argu- 
ment against it. Perhaps this is largely owing to their 
catching each other's expressions of countenance; and this 
again explaining why the "younger end" often differ so 
decidedly from their elders — lack of association. This same 
thing applies to nations; hence the force of the child's re- 
mark, " All Frenchmen seem to grin alike." A national con- 
tortion. 

One would like to have seen the face of the Persians who 
made it part of their education to "speak the truth." We 
could have seen it 1 Was the Spartan stern in aspect who 
lived for his country's good? Was Deborah a Jewess in her 
look? Can we not read Byron's poetry in his face, and the 
heaviness of pondering judgments in Hatlam's? Do you 
doubt, as you look at Nero's face, that he could fiddle while 
Rome burnt? And so on; a man's mind shines out of his 
countenance, the face in repose, or unanimated, is the gene- 
rality of that individual's mind. And so we turn to look 
on the faces around us to-day. Are not the majority mere 
livers — mere nonentities? These will not remain in history, 
but they will form the nation's destiny! 

Our souls were filled with sadness when we found inanity 
behind a lovely face. Nature lied to us! Do the choice 
minority conquer in the long run? It is one long fight. — 
Jour. Science. 



Test of Glue. 

The 'KscMer Zeitung gives the following method of test- 
ing glue; Carefully weigh a piece and suspend it in water, 
at a temperature not exceeding 10° C. (50° F.), during 34 
hours. The coloring matter is then precipitated, and the 
glue swells in consequence of the absorption of water. On 
removing the glue from the water, the increase in weight 
will be found to be in proportion to the quality. The weight 
of the coloring matter can also be ascertained by weighing 
the glue a second time after it has been thoroughly dried. — 
Chron. Jndustr. 



CELLAB DBAIN AND VENTILATOB. 

The drain and ventilating pipe. A, is sunk into the ground 
at the outside of the cellar wall through which it is passed, 
arid conducted beneath the cellar floor, which inclines 
downward from the walls to a receiving basin, E, fitted with 
a perforated top, G, to pass air and to prevent solid matters 
from entering and choking up the pipe. Any water enter- 
ing the cellar b^' overflows within the building, or by leak- 
age through the outer walls or through the cellar bottom, 
will collect in the basin and flow into the pipe, from where 
it may be pumped through a hose introduced into the bead 
of the pipe at the outside, the cover, 1, having been removed 
from the basin, H. As a material of which to construct 
the pipe, earthen tile is to be preferred, because of its cheap- 
ness and suitability. 

There are many advantages claimed for this plan over 




FOSZ'S CELLAB DBAIN AND VENTILATOB. 

drains connected with a system of sewers; dangerous sewer 
gases are prevented from entering the house, the walls of 
the building can be kept in a drier condition; non-liability 
to choking up underordinary conditions, and especially so in 
times of flood, when the filth of sewers is forced back into 
the connected drains and cellars, to the positive injury of 
health; complete ventilation is also afforded. This plan 
will serve well where sewer systems are unknown, as on 
farms <M' in small towns andeities. 

This invention has been patented by Mr. Michael Posz, of 
Shelbyville, Ind. 

COMBINATION TOOL HOLDEB. 

The main portion of the holder consists of a blade. A, and 
a shank formed to fit a bit brace. Upon one side of the 
blade a clamping plate, C, is attached by a rivet at one end; 
the outer ends of the two pieces, A and C, are formed with 
eyes for the clamping screw, which takes a thread in Ihe 
clamp, C. The clamp is offset to form a space next to the 
blades, that receives the screw driver, B, when closed, and 
a gimlet is attached at the other side of the blade, the two 
tools being upon the screw that passes through eyes in their 
ends. The eye of the blade, A, is grooved at each side 
(Fig. 3), and the tools are formed with ribs (Fig. 3) which 
fit in the grooves when the tools are eitlier in use or turned 
up. Tbe blade. A, isfcnmed as a countersink, D, below the 
eye. The screw driver can be readily turned down for use 
when the screw is loosened, and clamped again by tighten- 
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SHINE'S COMBINATION TOOL HOLDEB. 

ing the screw. The driver is out of the way when not in 
use by being between the clamp and blade. 

This invention has been patented by Mr. O. B. Shine, of 
Covert, Mich. 



A GOOD substitute for ground glass is made as follows: 
Work together equal parts of white lead and common putty 
until quite soft, then form it into a ball, and roll it over the 
surface of the glass, and a ground glass appearance is the 
result. 
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JACQUELIN AND CHETBE'S STEAM EXCAVAIOS. 

In the accompanying engravings we illustrate a new type 
of excavator which has recently been experimented with at 
Fleurus, Belgium. It is the invention of two French civil 
engineers, Messrs. Jacquelin & Clievre. The experiments 
made with it, iu llie presence of a large number of engi- 
neers, contractors, and builders, gave so satisfactory results 
that we are warranted in giving a 
special description of the apparatus. 

As well known, the buclsels iu 
the different styles of excavators 
are riveted to the links of the bucket 
cliain, and consequently follow its 
inclination. 

When the chain approaches the 
vertical (Fig. 5), the buckets are in a 
favorable position, and are capable 
of holding their contents; but, on 
the contrary, when it approaches the 
horizontal (Fig. 6), the 
material tends to drop 
out of them. For this 
reason, dredgers and 
excavators can perform 
their full efEective duty 
only when the chain 
approaches the verti- 
cal, as in Fig. 5. For this reason, the excavators that are 
most employed and give the best results move over the nat- 
ural ground along the margin of the cutting (Fig. 7). A 
bucket-frame, AB, whose inclination is varied by means of 
a jib, carries at its extremity two wheels over which the 
bucket-chains roll. The buckets empty their contents Into 
a cli ute, which carries them to the cars. It will be seen that 
to employ such an excavator the natural ground must be 
leveled and prepared for the laying of tracks for the appara- 
tus and cars. Now it is on ly in special cases that the ground 
permits of such a thing as this, and consequently of the use 
of this sort of excavator. In sandy regions the giving way 
of the earth at the edge of the ditch renders its use tlifHcult. 
Supposing that the ground is naturally even, such apparatus 
can hardly be used for anything else than widening a trench 
that has already been opened in order to give the jib a proper 
inclination. If, in fact, it be desired to attack the ground 




excavating (Fig. 6). These excavators are divided into two 
categories; those that operate sideways, and those that oper- 
ate sideways and in a forward direction. The first of these, 
although ingenious, give but tolerable results, on account of 
the manner in which the bucket is attached to tlie cliain. In 
fact, but a slight height can be operated upon under penal- 
ty of losing tlie excavated material en route; and if, in order 
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before a preliminary trench has been formed, the chain will 
take the position shown in Fig. 8; and tlie buckets, being in 
the position shown in Fig. 6, will lose a large portion of their 
contents. Supposing that a preliminary digging has been 
done, and that tliese apparatus are used as they should be. 
that is, in the position shown in Fig. 7, the bucket will act 
only as a consequence of the weight in general of the other 
buckets and the chain that hangs slack between the wheels. 
So when the ground is hard the edge of the bucket will slide 
over the surface, and the bucket will not fill well. The 
chain, moreover, is necessarily left slack between the buck- 
et-wheels, so that when an obstacle is met with the bucket 
may jump it. If, in fact, an obstacle be met with at a (Pig. 
9), the wheel. A, continuing to revolve, the chain, mno, will 
tend to take the position m n' o, and then the bucket can go 
over the obstacle. It results from this arrangement, which 
is necessary in these apparatus, tliat the buckets do not at- 
tack the earth well, and that the chain is at every instant 
tautened and then suddenly slackened. Such shocks cause 
the material to fall from the buckets, and prove detrimental 
to their action. So these apparatus do scarcely more than 
fifty per cent of their effective duty. 

As the apparatus just mentioned are scarcely able to oper- 
ate except for widening, entirely new ones have lately been 
devised that work on the level of the ground that they are 
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Fig. 9. 




Fig. 10. 



to attack a greater height(as isdoneitppractice), we proceed 
to undermine the earth (Fig. 10), the jib becomes involved 
in the laEler, and the apparatus comes to a standstill. Tlie 
apparatus oi the second category have the same drawbacks, 
but are nevertheless superior as regards their power of work- 
ing in a forward direction. 

Messrs. Jacquelin & Ohevre's jointed-buchet excavator. — 
This apparatus can be enTployed in all cases where the ex- 
ceptional hardness of the ground does not absolutely prevent 
the use of an excavator. The experiments' with it at Fleu- 
res showed that it possessed the following advantages: It is 
capable of working sideways or straight ahead, and of mov- 
ing over the excavated surface, thus permitting of laying 
tracks for it and the cars. Its work Is continuous. The 
maneuver of the cars can lie effected without loss of time. 
The arrangement of the bucket permits of excavating at a 
single operation a trench ten meters in depth. 

These and other advantages are due in part to the mode 
of attaching the buckets to the chain — they, instead of being 
fixed to the links, being movable around a horizontal sleel 
axis that connects the two chains, and conseqnenily being 
■able to assume different positions that are limited by two 
stops aflixed to each side of them (Fig. 11). 

Each bucket has at its lower part a roller that constantly 
revolves, during the work of excavation, over a strong 
guide fixed to the jib frame Each bucket, upon passing 
over the lower wheel, begins filling, and finishes the opera- 
tion upon reaching the upper wheel. The T-guide (Fig. 3 
M") terminates above in a cast iron pieces which is connected 
with the axle of the bucket-wheel by means of a bearing, 
and is so curved that llie roller, in revolving over this piece, 
successively lowers the bucket so as to cause the stops to 
rest without shock upon the projection of each chain. 

When the bucket has reached this position it is carried 
along to the upper wheel, where, being stopped by the latter, 
it turns over and empties its contents into the liopper. 
When lliis motion has been effected, the bucket rests, 
through the aid of two projections, upon the links of the 
chain, and proceeds to the lower wheel to betriu its filling 
anew. To facilitate the discharge of the bucket, and pre- 
vent the earth from fall- 
ing, there is arranged, 
in front, a piece of 
plaJe iron that connects 
the two chains. 

The arrangemen. of 
the track is shown l> 
Fig. 3. Four cars are Kg. 11. 

always being loaded 

white four full ones are being hauled away. The earth is 
successively sent to the right and left by means of a double 
chute provided with a valve that is actuated by a chain. 

In the apparatus under consideration, the buckets have a 
capacity of 63 liters. The velocity of the chain, in the ex- 
periments at Fleurus, was 30 centimeters per second, and 15 
buckets passed per minute. Theoretically, then, tlie appa- 
ratus should excavate about 56 cubic meters per hour; but 
practically the quantity has always been from 60 to 65 
j cubic meters. 

The daily use of this apparatus, including cost of keeping 




in repair, interest, etc., involves an estimated expense of 90 
francs. 

Description of Figs. 1 and 3. — i/, 35 H.P. engine for actuat- 
ing the buckets and carrier; v, engine for actuating the jib 
and moving the apparatus forward; A, B, C, D, E, frame 
of the apparatus; W', jib; o', bucket attacking the earth; 
a', full bucket on its way to the hopper; a', full bucket 
about emptying; a*, bucket on its way downward; B', hop- 
per; F', carrier; I", double chute-, M", bucket guide. — Le 
Genie Civil. 



The Direction of the Wind. 

That the changing of the direction of the wind is due to the 
shifting of the situations of greatest heat upon the earth is 
substantially proved by the fact that in certain regions of the 
terrestrial surface, where the situations of the greatest heat 
and cold do not alter the direction in which they lie to each 
other, the wind does not change, but always blows in the 
same direction from one day to another, and al! the year 
round. This occurs in the great open spaces of the ocean, 
where there is no land to get. heated up by the sunshine of 
the day, and to get cool by the .scattering of the heat at 
night. In those spaces, for a vast breadth of many hun- 
dreds of miles, the sun shines down day after day upon the 
surface of the sea, healing the water most along the mid- 
ocean track which lies most immediately beneath its burn- 
ing rays as it passes across from east to west. This mid- 
way track of the strongest sunshine crosses the wide ocean 
as a belt or zone that spreads some way to either side of the 
equator. Throughout this midway track the cooler and 
heavier air on either hand drifts in from the north and from 
the south, and then rises up, as it becomes heated by the 
sun, where the two currents meet. 

In both instances, however, in consequence of the spin- 
ning round of the earth, the advancing wind acquires a west- 
ward as well as an equatorial drift. The air current, as it 
approached the midway equatorial zone, where the onward 
movement of the sea covered surface of the earth is per- 
formed with the vast velocity of 1,000 miles an hour, does 
not immediately acquire this full rate of speed, and lags 
back upon the ocean, so that it appears as a drift toward the 
west as well as toward the equator. On the north side of 
the equator the wind blows all the year round from the 
northeast, and on the south side from the southeast, both 
in the Atlantic and Pacific Oceans. These steady and un- 
changing ocean winds are called the trade winds, on ac- 
count of the great service they render to ships carrying 
merchandise across these portions of the sea. In sailing 




Fig. 18. 

from England to the Cape of Good Hope, through the en- 
tire length of the Atlantic Ocean, ships, before they reach 
the equator, have to pass over a broad space where strong 
winds are always blowing steadily from the northeast. 
Tiiat is the region of the norlheas'. trades. They then tra- 
verse a space near to tlie equator itself, where the north- 
east winds cease to blow, and where the air is very still 
and calm, and they afterward come to a region to the south 
of the equator, where strong winds are continually blow- 
ing from southeast. That is the regioij of the southeast 
trades. — Science for AU. 



The Precipitation of Gold. 

If we compare the various process^'s for the precipitation 
of gold, it appears that the method with ferrous sulphate 
in an acid solution is simple in execution and complete, pro- 
vided only the .solution is free from chlorine, bromine, nitric 
acid, and from calcium, magnesium, and sodium hypo- 
chlorites. This is not the case with the mother liquors of 
chlorination proces.^es, which may contain all the above 
mentioned bodies. Ferrous chloride has the same effect, but 
is dear, easily decomposed, and can be conveyed only in 
vessels of glass or porcelain. The precipitation witli hydro- 
gen is more complicated, as a special apparatus and a tem- 
perature of 50° to 60° are requisite. It is, however, applica- 
ble in all cases, if no copper is present in the solution. The 
precipitate settles quickly after the reduction of all the oxi- 
dized coxa'^o\m&^.—(Jh(.mkerZeitung, Cfoethen, 
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iriiat Constitutes Good Mortar.* 

Machinists and engineers often have occasion to use mor- 
tar, and will value the appended information: Good mortar 
is a solid silicate of lime, that is, the lime unites with the 
silica or sand to form a silicate of lime. In ancient days 
those who had some conception of the way the two things 
united superintended their mixing; but nowadays anybody is 
supposed to know how to make mortar, while nobody knows 
much about it. Dry litne and dry sand laid together or mixed 
and kept dry for a thousand years would not unite to form 
silicate of lime any rhore than acetic acid and carbouate of 
soda dry in a bottle would effervesce. To make silicate of 
lime just as good as was made by the Romans, all that is 
necessary is to proceed intelligently: Procure good causlic, 
i. e., fresh-burned lime, and if you find it all powder, i. e., 
air slaked, don't use it; use only clear lumps. Slake this (if 
possible in a covered vessel), using only enough water to 
cause the iime to form a powder. To this while hot add 
clean sand — not dirt and loam called sand, but sand — and 
with the sand add enough water to form a paste. Then let it 
lie where it will not become dry by evaporation, if In a cel- 
lar so much the better; for as soon as you have mixed the 
sand and lime as above, they begin to react one on the otlier, 
and if not stopped by being deprived of moisture will go on 
reacting until silicate of lime (as hard as any silicate of Jime 
ever was) is formed. 

But if you take this so-called mortar as soon as made, ami 
lay bricks with it, unless the bricks are thoroughly wet you 
stop the formation of silicate of lime, and might as well lay 
your bricks in mud. Lime and sand, after being mixed, 
might lie two years with advantage, and for certain uses, 
such as boiler setting, or where the whole structure of brick 
and mortar is to be dried, the mortar ought to be mixed 
for one year before use, and two would be better; but for 
house building, if the bricks are so wetted as not to rob the 
mortar of its moisture as soon as used, mortar that has been 
mixed a month will form good solid silicate of lime among 
tlie bricks it is laid with in ten years, an d wili be still hard- 
er in a hundred years. The practice of mixing mortar in 
the streets and using it at once is as foolish as it is ignorant, 
and would be no improvement. Silicate of lime is made 
only by the slow action of caustic lime and sand, one on the 
other — under the influence of moisture. Dry they never 
will unite, and mixing mortar as now mixed and using it at 
once, so as to dry it out and stop the formation that the mix- 
ing induced, is wrong. 



water to the city of Paris. Another interesting application 
of this material has been made in the construction of the 
lighthouse at Port Said, Egypt. It is 180 feet high without 
joints, and resting upon a monolithic block of beton, con- 
taining nearly 400 cubic yards. 



THE "CHAMPION" SIX-LEVER BIH NIGHT LATCH. 

Our illustration shows an improved night latch, which by 
an easy adjustment may be applied to doors of any ordinary 
thickness, opening either to right hand or to left, and to 
such as open inward as well as those opening outward. 

As may be observed from the design of the key, the es- 
sential parts of the cylinder are placed as far removed as 
possible from the face of the door and from view from the 
outside. The cylinder contains six rotating disks or tum- 
blers, having in their outer edges notches that may be 
brought into line by the proper key. The whole circumfer- 
ence of each disk being available for notches, the manufac- 
turers have no difficulty in making as many combinations as 
may be required, so that no two sets of their latch keys will 
be found alike, unless made to order. 

As most other latches and locks are constructed, it is well 



Artificial Stone Masonry. 

Of the work which is going on at the Little and Big Gun- 
powder Falls, on the Philadelphia branch of the Baltimore 
and Ohio Railroad, there are, says the Baltimore Sun, 
about 10,000 yards of artificial masonry, 7,000 of which 
will be at the Big Gunpowder and 3,000 at the Little Falls. 
At the latter there will be 84 piers and 6 abutments,an d at the 
former 6 huge piers, each of which will be 10 feet thick, 70 
feet high, and 30 feet wide, with spans of 33 feet between 
the arches. The work is being done by the Hoopes Artifi- 
cial Stone, Cement, and Paint Company, of this city. 

The field of operations is six miles from Magnolia. The 
stone is manufactured on the spot, and is moulded in any 
size and shape required. It is composed of sand, mixed 
with broken stone or gravel, and wilh cementand a chemical 
solution. The process is simple and rapid. Everything is 
done by machinery, including the breaking of the stones. 
When the mixture is ready for use, it is run into a square 
iron bucket, resting upon a hand car, which is then pushed 
over to where the work is in progress. The bucket is then 
hoisted by means of pulleys drawn by mules and emptied 
into a wooden mould, which is placed in position upon a pre- 
vious layer. In twenty -four hours a fresh stone will be 
hard enough to bear another layer. Sixty yards are laid 
every day. 

The machinery at the works is valued at flO.OOO. There 
are four engines, with ninety-horse power in the aggregate. 
At Ihe Big Gunpowder Works there is a cable 800 feet long 
suspended over a deep ravine. It has a car attachment 
which can be lowered or raised at any point. This car car- 
ries stone and other material across the ravine. The cable 
was formerly used in the construction of the famous rJrook- 
lyn bridge. When stones are to be laid in the water-course, 
the water is first dammed and then bailed out. The work 
is going on day and night, one gang of men succeeding an- 
other. Thirty men are employed. Electric lamps light up 
the scene and give the place an oddly picturesque appear- 
ance. The masonry will be finished about the middle of 
December. 

Each pier and abutment is really one solid stone, but for 
the purpose of giving it a finish it is moulded wilh grooves so 
as to resemble stone in blocks. Its monolithic character 
will be agreat advantage in railroading, as it will prevent 
that jarring and reboilnding which is always caused by 
trains running over tracUs laid upon stone or brick founda- 
tions. 

It is believed by many persons that the art of making ar- 
tificial stones is prehistoric, and that the Pyramids were 
built of artificial blocks manufactured from the sands of 
the surrounding plain. In modern times a Frenchman 
named Coigoet has accomplished some wonderful work with 
artificial stone. The most important and costly work that 
has yet been undertaken with Coignet's material is a section 
three miles in length of the Tanne aqueduct for supplying 

'Suilding ami Engineaing Tbnea. 




"CHAUFION" SIX-LEVER RIM NIGHTLATCH. 

known that they may be "picked " by any contrivance that 
will bring a strain upon the key hub or upon the bolt, and 
then picking up the tumblers in turn. This theory of pick- 
ing is not applicable to this latch, because the key hub and 
tumblers all rotate freely, so thai a strain cannot be brought 
upon them. 

In view of the earnest and costly efforts by prominent 
manufacturers in both England and America, who have de- 
vised so many hundred different forms of keys, and ot diffi- 
cult keyholes, so many " wards," '" drill pins," and the like, 
to cover over the weak spots in their locks, it seems strange 
that the chief defect should have been so long retained even 
in locks of high prelensions. But, in spite of the corrugated 
and complicated key and keyholes, in every instance in 
which a strain can be made to bind one or more of the tum- 
blers, it is learned, sooner or later, and at the expense oFcon- 
Eumers, that such locks cannot afford that degree of securi- 
ty nowadays required. 

The principle applied in this latch is not a new principle 
of security. It has been used by the same manufacturers 
in their " Champion" six-lever padlocks, whose reliability 
is so well established that they have been adopted and for 
several years laigely used by the treasury departments of 
the United States and of other governments, and have ac-. 
quired more than a national reputation. 

The escutcheon of the Champion latch is screwed upon the 
nosing of the cylinder, and is held In place by suitable claws 
upon its inner face. This method of securing the escutcheon 
permits an adjustment, adapMng the cylinder to the thick- 
ness of the door, and thus renders' it a very easy latch for 
the carpenter to put on. 

For prices and further particularaseemanufacturers' card, 
page 349 of our advertising columns. 



Separation of Wool IVom Cotton. 

Heddebault has succeeded in separating rags of cotton and 
wool, mixed, by subjecting them to the action of a jet of 
superheated steam. Under a pressure of five atmospheres, 
the wool melts, and sinks to the bottom of the receptacle; 
while cotton, linen, and other vegetable fibers stand, thus 
remaining suitable for the paper manufacture. The liquid 
mud which contains the wool thus precipitated is then desic- 
cated. The residue, which has received the name Of azotine, 
is completely soluble in water^ and is valuable on account of 
its nitrogen. Moreover, its preparation costs nothing; be- 
cause the increased value of the pulp, free from wool, is 
sufficient to cover the cost of the process. 



Ornamental Hardy Sbrobs. 

After an experience of fifteen years with a great number 
of shrubs, Editor E. S. Carman recommends, in the Rural 
Nma-Yorker, the following as the best for the average country 
home: 

Viburnum ylwitum should be mentioned among the first 
as one of the most valuable and beautiful flowering shrubs, 
far surpassing the older varieties of Snowball. 

Chionanthua Virginica, White Fringe, is a native shrub or 
small tree, notable for its large leaves and graceful, drooping 
panicles of slender-petaled flowers that seem almost to float 
in the air, so slight are the pedicels which hold them to 
stems. 

Pyrus Japonica, the Japan Quince, should find a place in 
every garden. The leaves are ever bright and glossy, while 
the blossoms are almost unequaled for brilliancy by those of 
any hardy, early blooming shrub. The range of colors is 
from white through rose to dark red. In clumps or small 
clusters composed of several or all of the different colors, we 
have during May a brilliant effect indeed. 

Forsythia mridisaima and F. Fortuneii, Golden Bell, are 
the finest of the golden blooming shrubs. They begin to 
bloom about the middle of April, before the green leaves ap- 
pear, and by May first are a mass of bright yellow. These 
plants are very effective trained to a single stem. Fortune's 
Golden Bell bears flowers rather larger in size and a few 
days earlier than viridissima. 

Hydrangea paniculata grandijlora, the Great Panicled 
Hydrangea, has proved very hardy. Its panicles of sterile 
flowers are often a foot or more in length, changing from a 
greenish white to pink as the nights grow cold. It is a 
coarse but showy shrub. 

Spircea prunifolia, the Double Spirsea, commonly called 
Bridal Wreath. The little double while flowers appear in 
late May, and soon the shrub becomes a mass of white, which 
lasts until June. 

Spiraa Thunbergii is one of the first of all hardy shrubs to 
bloom. It is a small bush, bearing white blossoms in great 
profusion. 

Deutzias and Weigdias in variety may be selected from 
nurserymen's catalogues, since there is no great choice be- 
tween them. All are pretty and floriferous. 

Exochorda grandijlora bears white flowers resembling 
those ot Crab Apples. The leaves keep green until after 
frost; the shrub grows to the height of ten feet, and is en- 
tirely hardy in this climate. 

Cercii Ja/ponica, the Japan ludas tree, wreathes its naked 
branches in late spring with rosy purple flowers, and later 
clothes itself with shiny, thick leaves of a heart shape. 

HaiesUi-ietTaptera, the Silver Bell, is a well shaped little 
tree, found wild in Ohio and southward. The white bell 
floweis droop from the stems in small racemes, leaving 
a winged seed, from which the specific name is derived. 
The stems of this little tree are clean and shapely, the wood 
Very hard, the bark prettily striated with gray and dark 
brown. 

These, says Mr. Carman, were we again laying out 
grounds, we should choose if confined to a few. For the 
rest, we may mention Pavia macrosiachya, Stuartia penor 
gyna, Hypericum Kalmianum, the Golden Nine bark. Rose 
of Sharon, Standard Honeysuckles, Smoke Tree, the im- 
proved kinds of Lilacs, and Purple Barberry. 

— < I » > » 

Preparation of Magnesium. 

A process patented by Gratzel, for the separation of alka- 
line metals by^electrolysis, has been very successful in the 
reduction of magnesium. In Berlin there has recently been 
exhibited, as a product of this process, a ball of pure mag- 
nesium, of about five inches diameter. It was exceedingly 
brilliant, closely resembling silver; and had lost nothing of 
its luster since its separation. This preservation from corro- 
sion is a sign of the high degree of puiity of the metal, and 
forms a striking contrast to the magnesium hitherto obtained, 
which was always more or less alloyed with potassium, and 
consequently easily oxidized, especially in a damp atmo- 
sphere. The purer magnesium is considered to be destined 
to increasing maritime use, because the rays of the mag- 
nesium light appear to have a greater penetrative power in 
fogs and mists than the electric arc. 



A View Hydrocarbon Mineral. 

A new mineral hydrocarbon has recently been discovered 
near Seefeld, in the Tyrol. It occurs crudely in the form of 
a bituminous rock, of peculiar constitution; and the bitumen 
is believed to be composed of the decomposed remains of 
prehistoric marine animals. Treated with strong sulphuric 
acid, the bitumen yields a soft substance, which when neu- 
tralized is not unlike vaseline in consistence, but resembles 
coal tar in color. It differs fiom all known vegetable and 
mineral tars, however, by its odor, and by the possession of 
peculiar physical properties. It forms an emulsion with 
water; and is partly soluble in alcohol and ether. A mixture 
of these two liquids completely dissolves it. It is miscible 
in all proportions With vaseline and oils. The name 
"ichtyol " has been given to the substance, which is charac- 
terized above all by its richness in sulphur, of which it con- 
tains about 10 per cent. This element is so intimately mixed 
with the ichtyol that it can only be separated by the com- 
plete decomposition of the latter. Besides sulpliur, ichtyol 
contains oxygen, carbon, hydrogen, and traces of phos- 
phorus. In consequence of the high proportion of sulphur, 
the new hydrocarbon is regarded hopefully as a medicament 
or unguent. 
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StarTlng and Wasbing Anray Rbeamatlsm. 

2b the Editor of the Scientific American: 

In your last issue I find something about starving and 
wasliirig out rheumatism by extreme exposure. I was a 
farmer Jad in fall of 1850, living near Ottumwa, Iowa. The 
ague had fastened itself upon me so firmly that every now 
and then, in spite of various antidotes, I would be visited by 
a series of too familiar shakes. One afternoon I was haul- 
ing saw logs with an ox team, and, the roads being heavy 
from recent rains, wagon got stuck asuending a hill. Be- 
came so engaged in efforts to overcome the diflBculty that I 
failed to take note of an approaching storm simultaneous 
with a severe chill of the ague. The situation of the team 
was sucIj that I did not dare leave it, and the result was that 
the most furious rain storm that ever was experienced broke 
upon me; and while the rain pelted down I thought I never 
before realized so severe a cliill of the ague. The drench- 
ing was so thorough, there could not be found upon me a 
dry thread, and the duration of the. chill was prolonged to 
that pitch that I thought I would perish then and there. 
Fortunately a team came along after the storm passed over, 
picked me up, and took me home. The ordeal was a severe 
one, but from that day to this, including three years' serv- 
ice at the front in the late war, I have not experienced any 
symptoms of the ague. 

J. W. Neighbok. 

Phelps, N. Y., Nov. 10, 1884. 

[Although this correspondent survived his heroic treat- 
ment, we would not advise others to try the same mode of 
cure. It might be death to them. — Ed.] 



Atropos, 

To the Editor of the Scientific American : 

I send by this mail a small phial containing some fnsects 
that infest houses here, getting undet the carpets and into 
beds. Yon will see millions of them in a single bed. Will 
you please inform me whatis the name of the insect, whether 
they do any damage to the bedclothes, where they come 
from, and how to exterminate them? 

Real Estate Jouknal, 

per J. B. Pabkeb, Publisher. 

Nashua, N. H., Nov. 4, 1884. 

We submitted the specimens to Prof. C. V. Riley for ex- 
amination, who writes as follows: 
To the Editor of the Scientific American : 

The insects which you submit to me, sent by Mr. Parker, 
publisher of the Beat Estate Journal al Nashua, N. H., prove 
on examination to be a species of Airopos, but the habits of 
the species as given by Mr. Parker are certainly exceptional 
and most interesting. The habits of the family (Psooida), 
so far as known, are as follows: 

Atropos divinatorius Pabr. is one of the worst museum 
pests, quite injurious to the more delicate parts of preserved 
insects, and especially the smaller lepidoptera. It is also 
more or less injurious to old books. The same habit is also 
possessed by the well known Psocus domesticus. Another 
species, undetermined as yet, 1 have found caught in great 
numbers in bird lime used for the purpose of trapping 
winged Phylloxerm. Another species of Atropos, probably 
pulicarivs. has been found by Miss M. E. Murtfeldt, of Kirk- 
wood, Mo., infesting the egg mass of the cottony maple 
scale (Pulvinaria innumerabilis). Another species, which 
corresponds to pulsatorius, has been found in large numbers 
in preserved corn in the museum of the Department of Ag- 
riculture, many of the kernels being eaten out entirely. I 
cannot imagine that the species sent by Mr. Parker can in 
any way injure the bedclothes, nor can I state, without 
knowing more of the surroundings, whence such numbers 
come, nor suggest any mode of exterminating them other 
than cleanliness, and especially the riddance of any dry ani- 
mal or vegetable substance in the house. 

C. V. Riley. 

Department of Agriculture, Bureau of Entomology, 
Washington, Nov. 13, 1884. 



The American Electrical Exhibition, Boston. 

As will be seen by reference to our advertising cclumns, 
the date of opening this exhibition has been postponed one 
week, to Dec. 1. It is intended to make this exhibition as 
complete and comprehensive as possible in every particular, 
in the interest of science and education ia the electrical and 
mechanical arts, and to present therein a comprehensive 
view of the recent great progress in practical applications 
of electricity. The buiWing in which the exhibition is to 
be held, that of the Massaohusetts Charitable Mechanic As- 
sociation, on Huntington Avenue, is one of the finest in 
the country for a display of this kind, and the management 
is of a character which gives every assurance of success. 

*< • >» 

Progress of Photography. 

A recent number of the Photographic News contains a 
reproduction of a photograph of the Paris express train 
taken by an exposure of the entire plate for one three-hun- 
dredth part of a second — a side view, while the train was 
running at a velocity of forty-two miles per hour. There is 
a slight blurring in some of the details of the picture, but 
in general it looks as if the oars and locomotive were stand- 
ing still. 



mFBOVES STEAM WHEEL. 

The accompanying engraving represents a simple and ef- 
fective motor, actuated by either steam, compressed air, or 
water, and which consists of a wheel having a hollow rim 
open at one side, and containing a series of pistons adapted 
to slide through a segmental casing fitted to the rim and 
pistons, and serving to confine the steam. Mounted upon 
the shaft, B, is the spider, A, to which the hollow rim is at- 
tached. The ring is composed of segments fitted end to 
end and secured together by bolts, each segment being se- 
cured centrally to an arm of the spider. That side of the 
rim opposite or remote from the spider arms is open, and the 
peripheral side is flared or beveled outward, and is only 
about half the width of the inner side. In the angle of the 
rim is secured a series of pistons, D, having V-shaped outer 
ends. A case, E, having the same curvature as the rim and 
fitted to the plane and V-shaped sides of the pistons, is pro- 
vided with ears which support it in such relation to the rim 
as to form a closed curved chamber through which the pis- 
tons may pass. 



Improved Developer for Gelatine PIatea« 

At a recent meeting of the Society of Amateur Photo- 
graphers in this city, Mr. H. J. Newton gave the follow- 
ing formula for a developer well adapted to bring out fully 
the details in a plate which has had a very short exposure; 

No. 1. 

Water 1 ounce. 

Carbonate soda 15 grains. 

Yellow prussiate potash 15 grains. 

Sulphite of soda BgraiiiEi. 

No. 2. 

Water 1 ounce. 

Chloride of ammonia 7 grains. 

Pyro (dry) 6 grains. 

Nos. 1 and 3 are mixed, and the whole poured over the 
plate. Development commences within a minute, and is 
usually finished at the end of three or four minutes. The 
proportions named above are correct for an ordinary drop 
shutter exposure, Ijut they are not arbitrary; they may be 
varied to suit different cases, as, for example, should the 
plate have been greatly underexposed, equal parts of Nos. 1 



The V-shaped outer edge of the casing, E, passes between and 2 (with the pyro left out of the latter) may be added, a 



the beveled part of the rim and the pistons, making a steam 
tight joint (this construction is clearly shown in the small 
cut, which is a cross section through the rim). The casing, 
E, is provided with a double nozzle, If, each provided with 
a stop valve, by which the amount of steam admitted can be 
regulated. Steam, air, or water impinging on the pistons 
drives them forward in the segmental casing, E, and when 
they arrive at the end of the segment the steam escapes. As 




LALIBEBTY'S nCFBOVEI) STEAK WHEEL. 

may be easily perceived, this motor may tie put up to run in 
either direction. 

Great speed is possible with this motor, and the advan- 
tages derived from applying the power at the periphery of 
the wheel will be apparent. 

This invention has been patented by Mr. Homer Laliberty, 
of Blackfoot, Idaho. 



Sir moses nonteflore. 

Well done, Sir Moses Montefiorel It may now be hoped 
that we have heard the last of the opinion that in modern 
times no human life has been proved to reach 100 years. 
With the extending term of human life and the steady im- 
provement in human habits, life has often seemed to reach 
100 years and more. But this has not frequently been the 
case in persons whose history was so well known as that of 
Sir Moses Montefiore. He was born at Leghorn on October 
24, 1784, whither his parents had gone on a business jour- 
ney. His birth was duly entered in the books of the Spanish 
and Portuguese synagogues in Bevis Marks. It is a grand 
thing to live to 100 years and to be still cheerful and thankful. 
It is so, in the first place, for the pleasure of rebuking such 
skeptics as Sir George Cornewall Lewis, and in the second 
for the pleasure of giving all men proof that there is nothing 
in physiology to make it impossible for tbem to achieve a 
century of honorable and agreeable existence. We do not 
wish to magnify mere longevity, or to make every man be- 
lieve that by any amount of thought he can necessarily at- 
tain to it. Our study of longevity leads us to think that it 
is generally a constitutional, and often a hereditary, matter. 
It is more Important to live well than to live long. 
" N"or love thy iife. nor hate; but what tliou livest 
Live well; how long or short permit to Heaven." 

It is in this spirit, and doubtless largely because of this 
spirit, that Sir Moses has attained to his 101st year. It should 
not bo forgotten that in the last decade of it he accomplished 
no less a feat than a journey — the third he had made — to 
Palestine. And it is only by so " living well '' that any one 
is likely to attain to an enjoyable and unselfish old age. 
Living well in the vulgar sense of the word is one of the 
surest ways of failing of this achievement. There are a few 
men whose powers of vitality and whose integrity of tissue 
are so exceptional as to enable them to almost disregard the 
laws of health; and their survival to a high age often leads 
careless observers to wrong conclusions; but there is no- 
thing more certain than that for Jew or Christian — and Sir 



little at a time, to from three to four times the strength 
stated, until all the details in the shadows are brought out, 
without danger of producing green fog, which frequently 
appears from the excessive amount of ammonia sometimes 
used in the ordinary ammonia and pyro developer. In case 
of overexposure, half a grain to the ounce of developer of 
bromide of sodium is added, and the solution diluted with 
water. 

Nos. 1 and 2 solutions may be kept in a more concentrat- 
ed form, and diluted for use. The following are the right 
proportions for 10 per cent, solutions: 

No. 1. 

Water 9^ounces. 

Carbonate soda 4^ grains 

Yellow prussiate potash 480 grains. 

Sulphite soda 160 grains. 

No. 2. 

Water .9 ounces. 

Chloride of ammonia 510 grains. 

Solution of one drop of sulphuric acid in one 

ounce water 1 drop. 

Pyro (1 commercial ounce) 437 grains. 

If No. 2 does not change from a purple color to a clear 
yellow color within an hour after mixing, one or two drops 
more of the sulphuric acid solution may be added. 

To prepare a developer of the proper strength with the 
above solutions for the development of a 5 x 8 plate which 
has had a drop shutter exposure take: 

Water 5^ drachms. 

No. 1 solution V% drachms. 

Also: 

Water 7 drachms. 

No. 2 solution 1 drachm. 

Mix the two, and develop in the usual way. The propor- 
tions given will be equivalent in grains to those stated in 
the first formula. 

Mr. Newton described some interesting experiments, which 
substantiated very forcibly the value of the developer for 
instantaneous work. Two plates exposed precisely the same 
time, on the same object, were developed side by side, one 
with the developer as prescribed in the directians of the 
manufacturer of the plate, and the other with the above de- 
veloper. With the ferrocyanide there was from a half to a 
third more detail brought out in the shadows, and develop- 
ment was completed sooner than with the prescribed devel- 
oper; the negatives being more brilliant and vigorous. 

Plates were shown which had been kept for some time, 
in which was seen the marking of the dividing mat, and a 
general fogginess proceeding from the same cause. Mr. 
Newton had discovered that by adding a small quantity of 
bromide of sodium — half a grain to the ounce to the develop- 
er — all traces of fogginess and all indications of metallic sil- 
ver disappeared — the plates developing clear and free from 
such defects. ■ He advised the use of the above remedy 
where plates affected as described were discovered. His 
theory of the developer was, that when the chloride of 
ammonia or No. 2 sohition was mixed with No. 1, the 
chloride of ammonia was decomposed, ammonia being lib- 
erated, which, acting in conjunction with the yellow prus- 
siate of potash and carbonate of soda, produced an extremely 
powerful developing agent, while the chlorine liberated 
from the chloride of ammonia acted or seemed to act as 
an agent to prevent the discoloration of the film. 

Mr. W. E. Partridge showed two negatives which he had 
developed with the developer, which were very clear and of 
excellent printing quality. He was much pleased with the 
working of tire developer. Mr. P. C. Beach stated that he 
had also tried the developer, with satisfactory results. It 
acted very quickly, kept clear, and was of a light straw 
color by daylight when first mixed, afterward turning to a 
cherry color. Free ammonia was easily perceived, showing 
that the action was similar to Mr. Newton's explanation. 

Two negatives were shown by Mr. Beach which had had 
extremely short exposures; one was developed with the 
formula as given, and was of a dense greenish yellow color, 
the other by a modification consisting of the use of a sul- 
phurous acid sulphite soda solution of pyro in place of dry 
pyro, as advised in No. 3. It had a clear, grayish wet-plate 
appearance, and, in his opinion, developed up better, al- 
though somewhafslower. In each case an equal amount of 
detail was brought out in the shadows. A sample of the 
developer was shown, after it had been used in the develop- 



Moses shows how much there may be in common between a 

good Jew and a good Christian — the great secret of longevity I ment of two plates and had been standing for twelve hours; 

is to " live soberly, righteously, and godly."— iancei. 1 it wasclear, but of a sherry color. 
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AEBIAL NAVIGATION. 

BT VIOTOB TATIN. 

The purely mechaDi<'al solution of the problem of aerial 
navigation has been sought through tliree means— helicop- 
tera, or large helices with vertical axes, imitation of the 
natural flight of birds, and aeroplanes moved by helices wiih 
horizon I al axes. 

Selicoptera. — The first helicopteron that was able to sus- 
tain itself in the air was that of Lannoy and Bienvenu, and 
dittes liack to 1784, the epoch at which It was presented to 
the Academy of Sciences. The necessary motive power was 
furnished it l)y a bow of whalebone. At that time a piacti- 
Ciil solution was far from being reached, and the apparatus 
just mentioned awaited improvement for more than ihree- 
quiirters of a century. It was then that an ingenious ex- 
perimenter, Mr. A. Penaud, happily modified It by substi- 
tuting a twisted rubber thread for the spring. This appara- 
tus gave results so superior to those that hid before been 
obtained that it might almost have passed foi-anew creation. 
But despite the efforts of Penaud and a number of olher in- 
vestigators, it was impossible to devise any practical result 
from the helicopteron, and the little machine became an in- 
teresting plaything, and that was all. 

The only apparatus of tlie kind that has since been con- 
structed is Mr. Forlanini's helicopteron. This experiment 
was made upon a little larger Scale. The springs were re- 
placed by a small and very light steam engine, whose boiler 
consisted of a vessel tilled with water raised to a high tem- 
perature. The whole weighed 6J/^ pounds, and rose in the 
air when the engine developed a one fourth horse power, or 
one horse per 26 pounds. In spite of all the interest that 
such an experiment presents, we cannot prevent ourselves 
from remarking that the disposable weight was very feeble 
in proportion to the considerable work demanded of the en- 
gine. Notwithstanding the contrary opinion of many per- 
sons, we shall demonstrate without trouble that we can, by 
means of a helix, obtain much more favorable results. The 
experiments which we take for a basis were, like those of 
Mr. G. Tissandier, performed with helices which, through 
their very construction, did not 
possess a maximum of sustaining 
power. They were not con- 
structed, as in Mr. Forlanini's 
apparatus, in view of a recoil of 
about lUO per cent. Every helix, 
in fact, .should be carefully 
studied from the standpoint of 
what we expect from it. So, in 
the helicopteron, as the helix is 
at the same time a sustaining 
plane, it should be likened to a 
surface moving horizontally, and 
in which, consequently, the re- 
sistance to motion will be to the 
lifting power as the sinus is to 
the cnsinus of the angle formed 
by such plane with the horizon. 
Should we construct, then, a 
like helix of sufficiently short 
pitch and of wide surface, we 
might theoretically, and by push- 
ing things to the extreme, 11 ft an 
indefinite weight with a very 
slight power, and we should be 
limited only by passive resist- 
ances and friciiou. When, on the contrary, the helix, in- 
stead of being stationary, or nearly so, is destined to have 
a motion in the direction of its axis, it can be given a longer 
pitch, since it then attacks the air at an angle that is so much 
the smaller in proporlion as the recoil is less. It is thus 
situated under as favorable circumstances as one with a very 
short pitch, whose recoil is 100 
percent. We think the detract- 
ors of the helix have not under- 
stood this condition. 

However this may be, it seems 
to us that the helicopteron sys- 
tem has indeed but liltle future 
before it, because of the extreme 
lightness that it would he neces- 
sary to give the immense struc- 
tures whose every part would be 
in motion. Besides, we may 
ask. What velocity would we 
obtain, since we would have here 
only one means to employ — that 
of inclining the rotary axes of 
the helices? To make use of 
secondary helices would evi- 
dently be a complication as com- 
pared with the use of the aero- 
plane. What also would be the 
relative immobility of the car 
suspended from the axes of two 
helices revolving in opposite di- 
rections? These questions are 
not as yet answered. 

Mechanical Birds. — The imita- 
tion of nature must have always 
seemed to man as the most 
rational means of artificially 
solving the problems that she 
herself has worked out, and we 



Bnd a proof of this in some old mythological fables whose 
origin is lost in the depths of time. Among the attempts 
that have been made since, none has given a real result, and 
we are scarcely more advanced to-day than they were in the 




Sig. L-TO'Sr HELICOFTEBOH. 

time of Archytas of Tarentum. It Is again to Mr. Penaud 
that we owe the first important results in this patli — the most 
ai-duous that we^ould select in order to reach success with 
apparatus heavier than air, and the one in which we are 
most backward. When Penaud, through the use of twisted 




Fig. 2.-TATIN'S AEKOPLANE. 

rubber, caused a small machine to fly, our emulation was 
excited, and no one perhaps was more enthusiastic than we 
in the pursuit of a definite result. 

During the course of our researches, which lasted for seve- 
ral months, we constructed a large number of mechanical 
birds of all sizes and various weights, from that of half a 




Fig. 3.-EXFERIMENT AT CHALAIS-MEXTSON. 



gramme up to that of more than a kilogramme, and reach- 
ing in the latter case a spread of wings of more than two 
meters. In our smallest models the rubber spring was 
always used, but we varied the form and relative extent of 
the wings ad infiniium, as we did the number and amplitude 
of their strokes. We compared the advantages and disad- 
vantages accompanying the use of wings of birds or cheirop- 
tera, and finally we obtained results that have never been 
surpassed, nor even reached, but always by exceeding a 
power ihat was out of proporlion to the efEect obtidned. We 
afterward tried to find as exactly as possible the value of 
this excessive expenditure, by constructing compressed air 
machines designed to replace the rubber. These apparatus 
were the largest that we experimented with, and their ex- 
treme lightness permitted us to furnish a mechanical bird 
nearly ten times its weight in kilogrammes per second. 

After modifications without number, and entire or partial 
reconstructions, the results were so unfortunate that we had 
to give up the struggle, at least in this direction. Is that to 
say that a mechanical bird is a machine impossible to realize? 
In no wise; we must not conclude from our defeat that better 
cannot be done, but we shall not advise any one to try it with 
a view to obtaining a practical result in aeronautics. The 
very complex motions of a bird's wing during flight areVery 
difficult to imitate in mechanics, and, if nature has used 
them, it is because the organs of these animals could not 
adapt themselves effectively to other and simpler motiims 
that mechanics make use of — rotary motion, for example. 
It, will he thought, perhaps, that we have been a pretty bad 
mechanic. We admit this very willingly, but at present we 
are convinced by force of time and money that the imitation 
of nature has no other interest than that of making us better 
Understand the means that she employs. It seems to us in- 
admissible to construct a mechanical bird in order to navi- 
gate the air. Our fathers did not Iry to construct the loco- 
motive after the type of the hare or antelope in order to imi- 
tate the speed of those animals. 

Aeroplanes.— 'By this name are designated apparatus whose 
invention is quite recent, since the first, rational project pub- 
lished about them is due to Hen- 
son, and dates back to 1842 only. 
This, moreover, is the type that 
has always been reproduced 
since then. The principle of 
this apparatus consists in the 
maintaining in air of a vast 
platje, to which propelling 
helices communicate a rapid 
forward motion. No one that 
we know of had obtained good 
results by means of these appa- 
ratus before Penaud, who again 
employed twisted rubber for set- 
ting these small and astonishing- 
ly simple apparatus in motion. 
This ingenious experimenter un- 
fortunately devised nothing but 
types of aeroplanes of small di- 
mensions. The disease that was 
to remove him from us doubt- 
less interfered with his re- 
searches. 

A few years before his death 
he published, in conjunction 
with one of our friends, Mr. P. 
Gauchot, a project for'an aeroplane of large dimensions, but 
his demise prevented its being carried out. This cnnstruc- 
tion would doubtless have entailed quite a heavy expense, 
but we believe that it would have given a victoriou.s proof of 
the superiority of the aeroplane over all the apparatus that 
we have described above At the epoch at which Penaud 
definitely devoted himself 
to the use of the aeroplane as 
' ■ the most capable method of'giv- 

ing practical results, we were 
still engaged in constructing ap- 
paratus based upon the imitation 
of the flight of birds. Our e3'es 
were finally opened to the evi- 
dence, and we entered a path 
which since then we have not 
ceased to follow. We soon con- 
gratulated ourself upon this 
change, for, from the very time 
of our first trials, the results 
have been satisfactory. 

A small aeroplane of about 07 
square meter surface was actuat- 
ed by two helices that revolved 
in opposite directions. The 
motor was a compressed air ma- 
chine analogous to a steam en- 
gine, whose boiler was replaced 
by a relatively large receptacle 
of 8 liters capacity. Despite the 
little weight that we could dis- 
pose of we were, nevertheless, 
enabled to give the receptacle 
sufficient strength to cause it to 
resist, on trial, more than 30 at- 
mospheres (in our experiments 
the pressure never exceeded 7). 
Its weight >was only 700 
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grammes. The liltle engine, which developed a motive 
power of about 3 kilogrammeters per cecnnd, weighed 300 
grammes. Finally, the total weight of the apparatus, 
mounted upon rollers, was 1'75 kilogrammes. Tliis en- 
tire affair (fig. 2) left the earih at a velocity of 8 meters per 
second, although the resistances were almost equal to those 



DINOSAURS. 

The first naturalists who described reptiles as crawling 
animals would certainly have modified the opinion that ihey 
expressed had they known the strange creatures whose his- 
tory we are about to sketch. 

These animals, which are designated as ornithoscelians or 



due to the opening of the angle formed by the planes above dinosaurians, partake, by certam characteristics of their or- 
ganization, of the nature of 
mammals, birds, and reptiles 
properly so called, while at 
the same time exhibiting 
characters that are proper to 
themselves. They seem to 
bridge over the gap which in 
present nature separates the 
most perfect of the reptiles, 
the crocodiles and the tor- 
toises, from the lower mam- 
mals — t h e marsupials — and 
from such birds as the os- 
trich, emu, and ca.ssowary. 
They are so far removed from 
the reptiles that we have to 
form a distinct subclass for 
them equal in value to that 
which is admitted for reptiles 
of the present time. 

The differences that they 
present from our reptiles are 
much greater than those that 
we tiiid between tortoises and 
serpents, for example, to 
merely cite the two extreme 
terms of the series. We know 
nothing of the dinosaurs except their skeleton. It is proba- 
ble that if it were permitted us to know what their orgaiii- 
zatidn was, how their circulation was effected, and what 
I heir mode of development was, we should not hesitate to put 
them into a class intermediate between that of the mammals 
and birds and that 
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Fig. 6-SKELETOIf OF IGUANODON. 



the horizon. The experiment was performed in 1879 at ihe 
Chalais-Meudon Military Establishment, The aeroplane, 
which was attached by a cord to the center of a circular 
flooring, revolved around the trnck, rose from the ground, 
and once, even, passed over the head of a spectator (Fig. 3). 
We can only renew here the thanks that we have already ad- 
dressed to Messrs. Benard and Krebs for their extreme oblig- 
ingness and the interest which they appeared to take in our 
experiments. 

After this result we formed a project of studying with 
this apparatus the advantages or disadvantages connected 
with the use of more of less extended planes, of more or less 
open angles, and of different velocities in the two cases; but 
our resources, which were then more than exhausted by these 
long and costly labors, did not permit it, and, to our great 
regret, we have since had to content ourself with indicating 
the programme of our experiment, without carrying it out 
ourself. 

The experiment which we have just described confirmed 
our previsions, however, and we think that we are now able to 
trace the principal lines of an aeroplane without fear of com- 
mitting a grave error. In an aeroplane, as in a balloon, the 
resistance to a forward motion increases as the square of the 
velocity. The motive power, then, will here also have to 
increase as the cube of such velocity; but since, for a given 
angle that is supposed invari- 
able, the sustaining thrust 
and the resistance to motion 
will always be in the same 
ratio, the disposable weight 
will increase with the square 
of the velocity, so that, as re- 
gards this point, we will be 
more favored than by the use 
of balloons. 

It must be remarked, per 
contra, that, with the aero- 
plane system, large construc- 
tions will merely offer the ad- 
vantage of permitting us to 
obtain motors that are rela- 
tively lighter and more eco- 
nomical. 

It is very evident that the 
first essays made with aero- 
planes would be only of 
short duration. Let us at 
flrsl have modest views. Let 
an aerial machine work only 
an hour, half an hour even, 
at a velocity of 1,5 meters per 
second, and the progress 
made will be immense; one 
may even say that the prob- 
lem will be entiiely solved. 
After this first step will rap- 
idly come the improvements 
that experience will indicate. 
New motors will become an 
object of researches that will 
soon prove fecund, and hu- 
manity will finally find itself 
in possession of the most 
powerful engine that it has 
ever imagined. — La Nature. 

~ ■< * -♦ «»■ 

Cholera, has prevailed in 
this country in 1832, 1848-49, 
1854, 1865-66, and 1873. 



as regards form, with those of a lizard of the present time 
called the iguana. Since that epoch, and especially since a 
few years back, our knowledge concerning the dinosaurs has 
peculiarly increased, and we are beginning to get a glimpse, 
among these animals, of very different types, which indicate 
orders just as distinct as are those of the pachyderms, ru- 
minants, and carnivora among mammals. 

Upon the sides of the Rocky Mountains, in the United 
States, we find strata which can be followed for several hun- 
dred miles in extent, and which have yielded for the inves- 
tigation of paleontologists a small marsupial, reinains of 
fishes, remains of pterodactyls, crocodiles, and tortoises, and 
especially an enormous quantity of bones of gigantic dino- 
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Fig. l.-TOOTH OF 
MEGALOSAUKUS. 




-TOOTH 
lOUANODON. 



sauis. We have here a true bone j'ard in which lie buried, 
pellmell, the most curious and strairge forms of all the 
animals that the ancient ages have bequeathed to us. It is 
to the admirable researches of Marsh and Cope that we owe 
our knowledge of a fauna that has entirely disappeared. 



of the reptiles pro- 
perly so called. It 
was along toward 
1830 that Gideon 
Manlell found the 
first bones of dino- 
saurians in the midst 
of Tilgate forest, on 
the Isle of Wight, in 
strata which are re- 
ferred to the lower 
portion of the Cre- 
taceous formation, 
and which are ter- 
restrial and fresh 

water ones that mark a transition from the .Jurassic to 
'the Cretiiceous. These bones, wliich were very incomplete, 
were referred by Mantell to an animal of great size, which he 
called an iguanodon, as the teeth offered certain analogies. 





Fig. S.-AltS.'UCAlI LABOSGAFE OF TH£ JUBASSIG EPOCH WITH S£FIIL£S AND PLANTS OF 

THE PERIOD. 



Fig. ^.-SKELETON OF BBONTOSAUBUS (x 1-125). 



Guided by the two great laws of correlation of forms 
and subordination of characters — laws which we owe to 
the incomparable genius of Cuviei-, and which, like Ari- 
adne's thread, permit us to find our way in the inextrica- 
ble labyrinth that is present- 
_ ed by the forms of extinct 

animals — these two learned 
--^ Amei-ican paleontologists 

have evoked an entirely new 
world, and brought up before 
us the evidences of a fiiuna 
of which nothing in existing 
nature could have given us 
the least notion. 

During the secondary 
epoch the dinosaurs lived also 
in Europe and in Southern 
Africa, where they were re- 
presented by very diverse 
types, as has been shown us 
by the learned researches of 
Mantell, Owen, Phillips, 
Huxley, Seeley, Hulke.Dollo, 
and Matheron. 

Very recent researches have 
thrown an entirely new light 
upon the organization of these 
animals, and permitted of as 
complete a study of their 
skeletons as could have been 
made of those of animals 
now living. We can grasp 
the general features that con- 
nect them with other reptiles, 
and the peculiar ones that 
distinguish them from each 
other. 

What essentially separates 
the dinosaurs from all other 
reptiles is that the sacrum is 
always com posed of more than 
two vertebrffi, which form a 
very solid, single bone like 
that of mammals. These verte- 
brsB, which exceed the normal 
number of two, are caudal 
ones that are modified so as to 
serve as a support of the pel- 
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vis, which is considerably enlarged, in order to be able to 
support the usually robust hind limbs. To judge by 
the grtat width presented by the medullary canal, the 
spinal marrow must have been much swollen in the sacral 
region, and have furnished very large nerves to a limb that 
was strongly developed and moved by extremely powerful 
muscles. 

The ribs are highly developed, and their size shows that 
the thoracic region was very ample, and that consequently 
the lungs must have been large. 

As the food of the dinosaurs was very varied, the form 
of tlieir teeth is, as maybe seen, entirely different according 
to the types examined. The flesh eaters, such as the me- 
galosaurus (Fig. 1), had strong, cutting teeth, which were 
crenulate at the edges. The maxillaries, as well as the in- 
termaxi Maries, were armed with such teeth, and these must 
have been formidiible. The herbivora, such as the iguano- 
don (Fig. 3), the vectisaurus, the laosaurns, and the byp- 
silophodon, had maxillaries that were provided with teeth 
admirably arranged for cutting and grinding. These teeth 
became worn out, like those of existing herbivorous mam- 
mals, and were indefinitely replaced, that is to say, as soon 
as one of them was worn out, another one succeeded it. 
What is not found in existing reptiles was a motion of the 
jaws, as in the ruminants of our epoch, in order to allow the 
teeth to grind food. The size of the apertures and channels 
through which the nerves passed shows that there existed 
soft lips and cheeks, without which the mastication of food 
would have been entirely impossible. 

The hadrosauri, which were herbivora, had their teeth 
arranged in several rows that formed, through wear, a 
grinding surface in the form of a checker board. In the 
herbivora wliich have been grouped under the name of or- 
nilhopodia the intermaxillaries were not provided with 
teeth, and the same was the case with the extremity of the 
lower j.iw, which was very likely armed during life witha 
horny beak; hy means of which the animal cut off the buds 
and leaves that constituted its food. 

Many dinosaurs had naked skin. In others, that are desig- 
nated as stegosauri, the body was protected by bony shields 
and by spines. 

We are acquainted with dinosaurs of all sizes, from the 
gigantic atlantosaurus of the Rocky Mountains, which at- 
tained a length of at least 80 feet, down to the nanosaurus, 
which was scarcely as large as a cat. 

The secondary epoch, in which the dinosaurs lived, has 
justly been entitled the reign of reptiles. It was then that 
this group.reaohed its maximum development. The mam- 
mals were very puny during this epoch, and were represent- 
ed solely by the most inferior kinds. The dinosaurs seem 
to have then played upon the surface of the globe the role 
that the large carnivora and herbivora do now; but, while 
mammals have always gone on improving until they already 
offered at the end of the Tertiary epoch the magnificent de- 
velopment which we- now see, reptiles have gone on con- 
tinuously diminishing in importance. The higher animals 
have gradually excelled beings of a less perfect organization. 
Dating from the Triassic epoch, the dinosaurs were already 
represented by so diverse types that it seems as if these were 
the descendants of animals that existed at a more remote 
epoch. It was at the end of the secondary epoch that these 
animals disappeared forever without leaving any descend- 
ants. They were unable to adapt themselves to the new 
conditions of existence that were imposed upon them, and 
they died, while the mammals, on the contrary, daily pro- 
ceeded more toward the highest types. 

The temperature was high during the Jurassic epoch, and 
uniform throughout the earth, as demonstrated by the exist- 
ence in the north of Europe of corals comparable with those 
of the Gulf of Mexico or the South Sea. During the upper 
Jurassic epoch c/ur country must have been cut up into 
lagoon", marshes, and frequently inundated estuaries. These 
privileged localities had a richer and more varied vegetation 
than the mountainous portions. Here grew large ferns with 
leathery fronds, while the declivities and uplands were cov- 
ered with plants that approached the pandani, araucariae, 
and cycads, and having almond-like seeds that formed the 
food of the herbivorous dinosaurs of the epoch. 

If, through the admirable discoveries that have been made 
in recent years, we endeavor to bring to life again the fauna 
of the upper Jurassic period in the United States, we shall 
find one that is no less rich and strange than that of the Old 
World. Here we have, amid araucaria? and cycads, the gi- 
gantic stegosaurus, with a body clotlied with bony plates 
and spines, that formed a powerful armor for it, and with 
fore legs much shorter than the hind ones; the compsonotus, 
with fore paws equally as well developed as the hind ones; 
and the strange flying reptiles, the pterodactyls (Fig. 3). 

Among the animals found in the Rocky Mountains, the 
strangest beast is doubtless the brontosaurus, of whose 
skeleton we give a restoration according to Prof. Marsh 
(Fig. 4). This animal reached a gigantic size; living, it 
must have weighed at least thirty tonsl The head is re- 
markably small for an animal of such a size. The brain, 
which is extremely small, indicates a slow and stupid beast. 
The neck is long, flexible, strong, and very mobile, the legs 
are massive, and the bones solid. The animal walked after 
the maimer of our present bears, its body was entirely naked, 
its habits more or less aquatic, and it must have frequented 
muddy swamps pretty much as the hippopotamus does. Its 
food consisted of plants that grew in the water or near the 
banks. 
Not far from the French frontier, between Mons and 



Tournay, in Belgium, is located the Bernissart ooal mine. 
In order to reach the bed of coal it is necessary in that coun- 
try to excavate the earth to a certain depth, and traverse 
strata which were deposited subsequent to the formation 
of the valuable combustible. In making researches at 
Bernissart for extracting coal, some wealden strata were 
encountered in a valley that dated from the beginning of the 
Cretaceous epoch, and that was afterward filled through the 
movements of the earth. Fishes by hundreds, crocodiles of 
unknown types, and gigantic reptiles here lay buried at a 
depth of almost 1,150 feet, nearly in the spot where they 
formerly lived. They were buried in mud, and lay pellmell 
along with the plants that grew upon the ground that they 
had trod at an epoch so remote as to exceed all imagination. 
These gigantic animals thus brought to light, thanks to 
the persevering researches of De Paux and Sohier, were di- 
nosaurs belonging to the genus iguanodon, the first remains 
of which were found by Mantell in 1833. 

It is to the labors of Boulenger and Van Beneden, and 
especially to those of Dollo, that we owe our knowledge of 
one of the strangest beings that ever existed in olden times. 
The discovery of the Bernissart iguanodon — an animal 
whose entire skeleton is now known — has thrown an abso- 
lutely new light upon the structure of a whole group of 
herbivorous dinosaurs. 

Everything, in fact, is strange in the iguanodon (Fig. 5). 
Its stature, as well as its gait, is well calculated to astonish 




HIBSCHMANN'S IMFBOVED STOVE AND OTHEB FIFES. 

the naturalist who is acquainted with existing reptiles only 
— beings which are very puny as compared with animals 
that lived in former times. 

The Bernissart iguanodon measures nearly thirty-three 
feet from the end of the nose to the tip of the tail, and, when 
standing upright upon its hind legs (the attitude that it as- 
sumed in walking), it rose to more that thirteen feet above 
the level of the ground. The head is relatively small and 
much compressed, and the nostrils are spacious and as if 
partitioned. The temporal fossa is limited by a bony arch, 
above as well as below — a character entirely exceptional in 
existing reptiles. The extremity of the jaws must likely 
have been provided with a beak designed for cutting the 
large ferns and the cycadaoese that grew upon the margins of 
the lagoons and marshes into which the earth was cut up. 
The teeth, which are crenulate at the edges, indicate an es- 
sentially herbivorous diet, and they were replaced as soon 
as worn out. The neck must have been very mobile. The 
ribs, which are strong, indicate vastlungs. The fore limbs, 
shorter than the hind ones, terminate in a five fingered hand. 
The thumb is provided with a large spur, which must have 
been a formidable weapon. The hind limb, which is digi- 
tigrade, is provided with but three fingers, which were pro- 
bably connected by a web. The pelvis more closely resem- 
bles that of birds than that of existing reptiles. The tail, a 
little longer than the rest of the.body, is about sixteen feet 
in length, and consists of nearly fifty vertebrae. It is much 
compressed laterally, hke that of the crocodiles, and must 
have served as a rapid and powerful means of propulsion. 

" The circumstances under which the Bernissart iguano- 
dons were found show, as Mr. Dupont has pointed out, 
that these animals must have tived in the midst of marshes 
and upon the banks of a river. It is consequently not sur- 
prising that they had aquatic habits. 

"Granting that the iguanodois passed a portion of their 
existence in water, we cau imagine, by the aid of observa- 
tions made upon the crocodil'? and amUyrrhyncus (a large 
maripe lizard of the Galapagos islands), two very different 
modes ol progression of our dinosaur in the liquid element. 

" When it vvas uwimming slowly, It made use of its four 



limbs and its tail. If, on the contrary, it wished to move 
forward rapidly in order to escape its enemies, it placed its 
fore limbs against its body, and made exclusive use of its 
, hind ones and of its caudal appendage. In this mode of 
progression, it is clear that the smaller the fore paws are 
the more they are hidden, and consequently the less resist- 
ance they offer to the movement of the animal in the water. 
In confirmation of this, we observe that, among the forms 
that swim in the manner just stated, the fore limbs are so 
much the smaller in proportion as the beast is the more 
aquatic. 

"The iguanodons walked ou the ground by the aid of 
their hind legs only; in other words, they were bipeds after 
the manner of man and of a large number of birds, and were 
not jumpers like the kangaroo ; moreover, they did not 
rest upon the tail, but allowed it simply to drag. 

"But, it will be said, just now, in speaking of aquatic 
life, you compared the iguanodon with the crocodiles; yet 
the latter are. not adapted for an erect attitude. What need, 
then, had the iguanodons of a bipedal walk if they had 
analogous habits? It appears to us, on the contrary, tliat 
standing upright must have been a great progress, and for 
the following reason: 

"These animals, being herbivorous, had to serve as prey to 
the carnivora of their epoch; and, on another hand, they re- 
mained in the midst of marshes. Among the ferns by which 
they were surrounded they would have observed the ap- 
proach of their enemies with difficult)', or not at all; but, 
standing upright, they were enabled to look about them to 
a considerable distance. Upright, too, it was in their power 
to seize their aggressor between their short, but powerful 
arms, and to bury their two enormous spurs into its body. 
These spurs, it is probable, were provided with a cutting 
edge. 

" The diflScult progression of the crocodile upon the 
ground has been described by all travelers, and there can be 
no doubt that the long tail of this animal contributes not a 
little to its awkward gait. The transformation of this cum- 
bersome organ out of water into a balance was, it seems to 
us, a happy modification. 

" Finally, the bipedal walk must certainly have allowed 

the iguanodon to more quickly Kegain the river or lake in 

which it disported than would a quadrupedal walk that was 

continually interfered with by numerous aquatic plants that 

played, after a manner, the role of brushwood."* — Science et 

Nature. 

• « I I I » 

IMPROVED STOVE AND OTHEB FIFES. 

The pipe shown in the accompanying engraving is made 
t^pro6• sections fitting together by longtudirially slid teg Jock- 
joints, the ends of the sections being formed with projections 
for overlapping. By this method of construction a very 
strong pipe is obtained, time and labor are economized in 
putting it up, and space saved when storing or trans- 
porting it. Fig. 1 is a side view, showing the lock-joint. 
Figs. 3 and 3 show the sections detached. Fig. 4 is a front 
view, showing the transverse joints and metal catches; and 
Fig. 5 is a cross section. The longitudinal edges of each 
section are bent to form a half-lap folding or sliding joint, 
as very clearly indicated in Fig. 5. One end of each section 
is cut square across, and the other end is extended, so that 
when two sections are united, end to end, this projection 
will pass under a sheet or cast metal catch, upon the squared 
end of the adjoining section; if considered desirable, the 
catches can be made ornamental. Elbows for such a pipe 
may be similarly constructed, or the pipe may be fitted with 
the common elbow. The parts are so assembled that the 
transverse joints will be in the middle of each section. The 
sliding longitudinal joints readily fit one within the other, 
and give the pipe increased strength, so that it may be con- 
nected for a longer distance than a riveted pipe without the 
necessity of holding it to the ceiling or elsewhere by wire. 

This invention has been patented by F. L. Hirschmann, 
M.D., of Norway, Mich. 



Training of the Young. 

A remark made in one of the papers read before the re- 
cent Woman's Congress in Baltimore suggests an interesting 
argument in favor of the kindergarten. It is well known 
that, in its development, each new born being passes through 
very much the same stages that his ancestors have been 
through before him. Even after birth the growth of the 
child's intelligence simulatesthe progress of the human race 
from the savage condition to that of civilization. It has 
been shown by Preyer, and others who have studied infant 
development, that a faculty which has been acquired by the 
race at a late stage is late in making its appearance in the 
child. Now, reading and writing are arts of comparatively 
recent achievement. Savage man could reap and sow, and 
weave, and build houses, long before he could communicate 
his thoughts to a person ai a distance by means of written 
speech. There is, then, reason to believe that a child's gene- 
ral intelligence would be best trained by making him skill- 
ful in many kinds of manual labor before beginning to tor- 
ture him with letters; and the moral to be derived is, that 
primary instruction should be instruction in manual dex- 
terity, and that reading and writing could be learned with 
pleasure and with ease by a child who had been fitted for 
taking them up by the right kind of preparation. The ar- 
gument is a novel one, and it certainly seems plausible. — 
Scienct. 

•L. OoUo, IiPa Iguaoodotii dQ Bernissart. 
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The Boring of l^arlne Animals In Timber. 

Prof. Mcintosh lately delivered a lecture on this subject 
before the International Forestry Exhibition, Edinburgh. 
He began by stating thatthe burrowing of marine forms was 
a feature fiimiliar to every zoologist, for scarcely a dead 
shell could be dredged from the sea bed that was not per- 
forated by boring sponges. In the same way the surface of 
the limestone rooks of our southern shores was riddled by 
those sponges. So far as at present known, sponges bored 
only in calcareous substances, and there was a diflereilce of 
opinion as to whether the agent in boring was the spicules 
or the soft animal jelly of the sponge. 

As regarded tbe boring of the purple sea urchins In gneiss 
and granite, the teeth were the main agency in the perfora- 
tions. The rronp of annelids included many boring and bur- 
rowing forms, some perforating sand and others earth ; while 
many bored in aluminous shale, sandstone, limestone, shells, 
and various substances. Each form, moreover, made a char- 
acteristic tunnel In, the rock, so that the borer could iu most 
cases be determined. None, however, bored wood, and 
though pieces of telegraph cable had been several times sent 
him, with accompanying annelids as the depredators, in no 
instance had the lecturer been able to connect them with 
the Injury. There could be little doubt that those forms 
performed a useful function In the disintegration of dead 
shells and in corroding the surface of calcareous and other 
rocks 

The crustaceans and the mollusks were groups that were 
conspicuous in the perforation of wood and allied materials. 
Of crabs, the Cheluria terebrans, a form less familiar to Scot- 
tish zoologists than to tlielr southern colleagues, was In 
xylophagous powers even more destructive than the common 
Scotch boring cab — the gribble — its excavations being con- 
siderably larger and more oblique. Though the gribble — 
Limnoria Ugnorum — must have been familiar to observers 
from a very early period, it was first described by Dr. Leach 
only in 1811, when Mr. Robert Stevenson, the celebrated en- 
gineer, found it burrowing most destructively in the large 
beams of Memel fir supporting the temporary beacon on the 
Bell rock. Other logs of pine on the rock were reduced at 
rate of about an inch a year, and the house timbers were so 
much destroyed by the gribble that many stood clear of the 
rock, supnorted only by the iron bolts and stanchions. It 
attacked all kinds of submarine woods; and the late Dr. 
Coldstream, Leith, had told them that in 1835 so extensive 
were the ravages of this creature that many of the piles of 
Trinity Chain Pier liad to be replaced after four years' serv- 
ice, and studded all over with broad headed nails from the 
base to the limit of high water mark. 

Having des-cribed the structure of the gribble and its mode 
of boring, the lecturer said it had also acquired the habit of 
perforating the protecting envelopes and gutia percha in 
which submarine telegraph cables were sheathed. The work 
of the burrowing crabs, however, was quite overshadowed 
by the far more serious encroachments which the boring 
shell fishes were capable of making in timber and similar 
substances, as well as in rocks of various kinds. Prof. 
Mcintosh pointed out the boring of the pholas and date 
shells in rocks, and went on to describe the destruction 
caused by xycophaga, which was to be seen in the deep 
water ofE tlie Firth of Forth, and elsewhere in England and 
Scotland. It was, he said, a little bivalve shell fish or mol- 
lusk, intermediate in structure between the stone boring 
pholas and the strictly wood boring teredo. There was very 
little externally in the wood attacked by this form to attract 
attention, except the presence on the surface of minute 
apertures, which indicated the points by which the young 
animals had entered; but on breaking open the wood the 
adults were found in smooth tunnels in every fragment 
large enough to afford a lodgment. 

The most conspicuous genus of wood liorer, however, was 
the teredo, or ship worm, species of which occurred in every 
ocean. In the tube of the teredo the annelid (Nereitepas) was 
often found, and some observers maintained that it was the 
destroyer of the teredo, but the lecturer had some hesitation 
in subscribing to that theory. The very same species of an- 
nelid occurred al)uadantly along with the common hermit 
crab in the shells of the great whelk, and the association of 
annelids with other forms in tubes or elsewhere was ex- 
tremely common; but it was not for the purpose of preying 
on their neighliors, though the bodies of their hosts were in 
many cases softer than those of the teredo; they were wliat 
zoologists called messmates — dwelling in association with 
other animals. The object in 1 if e of all the species of teredo 
was to bore ceaselessly into timber, the tunnels in which 
varied from one to two feet in length in the case of the com- 
mon teredo to fully a yard in the great teredo. 

Prof. Mcintosh then gave a brief outline of the history of 
the teredo, wliich appeared to be mentioned for the first 
time in the Knights of Aristophanes, and said that the 
French and Dutch suffered much more seriously from its 
ravages than we did. The theories that had been brought 
forward to explain the mode by which marine animals per- 
forated material so diQ'erent as wood, limestone, wax, 
granite, and aluminous shale, might he ranged round two 
great centers — the chemical and the mechanical. The ad- 
vocates of the chemical theory seemed to take it for granted 
that the borings occurred chiefly in calcareous substances, 
and with propriety, therefore, they made their solvent an 
acid. 

That notion, however, was unable to explain the per- 
forations in media totally impervious to such action, while 
no trace of acid was found in many borers; and while pres- 



ent in some, it was likewise characteristic of other marine 
animals that did not bore. 

The mechanical theory, again, supposed that the animals 
perforated by means of shells or gritty particles in the case 
of mollusks, of teeth in sea urchins, bristles in annelids, and 
horny processes in certain sea acorns and gephyreans; but 
they were left in doubt concerning the extensive and won- 
derful excavations of the sponges, the bryozoa, and the rest 
of the cirripedes. Alluding to the methods of protecting 
submarine timber from the ravages of such animals as he had 
been speaking of. Prof. Mcintosh said different kinds of 
wood were mentiimed as being impenetrable by such boring 
action, but so far none had been successful. There were 
many preparations for th"? treatment of the wood before im- 
mersion. Soluble bitumen, silicated lime, and various com- 
positions had each in turn been tried externally; while sili- 
cate of lime, creosote, and other fluids had been forced, un- 
der great pressure, into the tissue of the woods. The experi- 
ments of the Dutch Commissioners, who investigated the 
matter, had led them to the conclusion that no external pro- 
tection other than metallic sheathing or the studding of the 
wood with broad headed nails would be successful in re- 
sisting the attacks of these borers, while the only impregna- 
tion they found reliable was creosoting. 

In conclusion. Prof. Mcintosh pointed out that while the 
Dutch, French, and other commissions had done material 
service in regard to the best means of protecting timber 
from the attacks of borers, the subject was by no means ex- 
hausted. On the contrary, it would form a fitting object 
for research at the marine laboratories which at last, he was 
glad to say, were being established on our coasts. That 
ceaseless boring of wood was not, however, an unmitigated 
evil. The masses of timber swept seaward by many foreign 
rivers would prove a serious impediment to navigation if 
the marine borers did not slowly but surely accomplish 
their dissolution. In the same way the relics of many a 
ship in the depths of the sea were disposed of, and even 
utilized for the increase of animal life, which was, directly 
or indirectly, connected with the food of fishes, and, conse- 
quently, with the welfare of man. The lecture was illus- 
trated by a series of spirit and dry preparations and colored 
drawings. 



Bavarian Beer. 

Consul Horstmann, of Nuremberg, in a recent report, 
gives a very interesting account of the beer industry and 
consumption of Bavaria. To persons who have traveled 
through that beer guzzling country the statistics of the quan- 
tity of beer manufactured and consumed by its people can 
hardly be credited, but from the source the information is 
derived, its correctness cannot be denied. 

Breweries were in existence in Bavaria previous to the 
founding of the city of Munich by Henry the Lion in 1158, 
but up to the fifteenth century the principal drinks of the 
inhabitants were mead, a fermented mixtureof water, honey, 
and various fragrant herbs, and Bavarian wines. One of 
the first breweries established at Bavaria was at Weihen- 
stephan in the year 1146, by the Bishop of Freising. In 
1370 there were but three breweries in Munich, which num- 
ber, in the course of two centuries, had increased to fifty- 
three. In the sixteenth century wheat beer was introduced 
into Munich from Bohemia, and threatened in the beginning 
to supersede the brown beer; but the opiiiion soon began to 
be held that whfte beer was not wholesome, and, moreover, 
it was contended that the consumption of wheat for that 
purpose would soon drain the country of that cereal, and 
there would be none left for other purposes. Different 
measures were taken to restrict the brewing of white beer, 
all of which proved failures, and eventually the Duke of 
Bavaria took to himself the sole right of brewing it, and thus 
was established the royal white brewery, which exists to the 
present day. 

In 1881 there were 5,483 breweries in Bavaria, or rather 
more than one to every thousand inhabitants. In Munich 
the smaller breweries have been gradually swallowed up by 
the larger establishments, and there are now 39 breweries in 
the city, the largest of them using about 364,000 bushels of 
malt, and producing about 7,000,000 gallons of beer annually. 
Most of the beer produced in BaVaria is consumed in the 
country itself, only about seven per cent being exported, the 
principal cities taking part in this export being Munich, 
Kulmbach, Nuremberg, and Erlangen. 

In the making of this beer two methods are in general use, 
the one by a process of infusion, the other by a process of 
decoction. The object of the mashing is not only to extract 
the sugar and the dextrin which is contained in the malt, 
but also to produce sugar and dextrin from the existing 
starch, with the help of the so called diastase of the malt 
and a temperature of 167° Pah. The process of infusion 
and of decoction differ from each other in the manner in 
which the temperature of the mash is raised to the proper 
degree for producing sugar. In the first named process the 
mash is brought up to the proper temperature without any 
part of it reaching the boiling point. In the process of de- 
coction, which is tlie one universally practiced in Bavaria, 
the mash is brought up to the requireil temperature by put- 
ting a part of it in the kettle and heating it to the boiling 
point, and then conducting it back to the rest of the mash, 
so that the whole reaches a temperature of 135° Fah. A 
part is then put a second time in the kettle and boiled, and 
again returned to the rest of the mash, so that it readies a 
temperature of 167° Fah. Tlie proper temperature is gene- 
rally reached by twice boiling a part of the mash, although 



in some few breweries it may be done in three successive 
boilings. This process takes more time, and requires greater 
attdntion, than the heating of the whole to a certain tem- 
perature, but better results are obtained by it. It produces 
a beer richer in dextrin, while by the method of infusion a 
beer is produced containing less dextrin but more alcohol. 
The Bavarian winter beer contains about 4 per cent, and the 
summer beer 45 ptr cent of alcohol, while porter contains 
from 6 to 7 per cent, and ale 6 to 9 per cent of alcohol. 

The malt used for Bavarian beer is obtained partly from 
Bavaria itself and partly from Hungary, and the hops are 
mostly of Bavarian growth, these being universally acknow- 
ledged as the best. Consul Horstmann says that Bavaria 
takes the lead of all nations in the consumption of beer, the 
average annual consumption being 360 quarts per head of 
population, compared with 135 in England, 165 in Belgium, 
and 45 in the United States; and he estimates that at Munich 
the annual consumption reaches the enormous figure of 470 
quarts for each person, or about one quart and a third 

daily. 

< < ■ > » — ■ 

DECISIONS BELAIIN6 TO PATENTS. 

United States Circuit Court.— Eastern District of 

imchlean. 

PATENT PB0CES8 FOH MAKING BEEB. 

Brown, J.: 

Where a patent clearly shows and describes a machine 
whose use necessarily involves the production of a certain 
process, no other person can afterward patent that process. 
The first patentee is entitled to his mechanism for every use 
of which it is capable, even though he did not foresee all 
of them. 

An imperfect description, coupled with an incomplete 
drawing, is insufiicient to invalidate a patent. 

Business circulars which are sent only to persons engaged, 
or supposed to be engaged, in the trade are not such publi- 
calions as seclion 4,886 of the law contemplates, and in a 
contest of priority will not afford a basis for a claim of 
prior invention as against a patentee. 

The Meller & Hofmann patent. May SO, 1879, held to be 
anticipated by the Pfandler patent of July 3, 1878. 

United States Circuit Court.- Southern District of 
New Yorh. 

ARNOLp VS. PHELPS et al. 

Ashcroft reissued patent July 35, 1871. 

Wheeler, J. : 

A claim to the process of maturing and browning coffee 
by subjecting it in its uncured condition to the direct action 
of steam is not infringed by the application of heat only to 
the coffee in tliat condition, even though the heat generates 
steam from the moisture in the coffee. The steam cannot 
be omitted and the process be the same. Bill dismissed. 

■»<>>» 

Automatic Arctic Exploration. 

The Chicago Current s'aya: Probably the most wonderful 
thing in connection with the whole sad history of Arctic 
exploration is the recent discovery of an ice floe in the waters 
of Davis' Strait — west of Greenland — which had drifted 
from a point in the Arctic Ocean northeast of the Lena del- 
ta—where the crew of the Jeannette divided into three 
parties and took to the open waters — to the southernmost 
point of Greenland, and north again to BaflSn's Bay. Upon 
this floe were a corpse and many ind ubitable relics of the ex- 
pedition, including an article of wearing apparel marked 
with the name of Seaman Noros, who, it will be rememlier- 
ed, in company with Seaman Nindermann went a few miles 
ahead of poor De Long, and lived to write the most extra- 
ordinary experience ever penned b}' a human hand. Had 
these two simple seamen been able to tell, in the Siberian 
tougue, that their comrades were only eleven miles back, the 
whole De Long party would have lived to join Melville and 
Danenhower. 

Now the floe discovered by the Greenlanders has, perhaps 
crossed directl)' over the North Pole. From the Jeannette 
floe to the southern point of Greenland, in a direct line across 
the Pole, is 3,500 miles, but by way of the northern shore 
of Asia and Europe^past Cape Northeast, Nova Zembla, 
Spitzhergen, and Iceland, and north again into Bafiln'sBay 
— would be a distance of at least 6,000 miles. Scientifically, 
the life of a moving ice floe for so many years, and lis 
migration from one side of the world to the other, ought to 
furnish suggestions and data more valuable than all the 
other fruits of polar research combined. Self-registering 
meteorological apparatus, and possible gauges of the miles 
traveled, may in the future reveal to the investigators what 
the sacrifice of thousands of lives has otherwise failed to dis- 
cover. 

^ ) I I » 

The Cheapest Antiseptic. 

M. Pasteur anticipates that bisulphide of carbon will be- 
come the most eflicacious of all antiseptics, as it is also the 
cheapest, costing but a fraction of a penny per pound in 
large quantity. It is.: also the best insecticide known, and 
for this purpose may, perhaps, be useful to preserve wood- 
work in tropical countries. Some idea of the use it is already 
put to may be gathered from the fact that over eight million 
pounds of the substance are used annually to check the rav- 
ages of phylloxera. Carbon bisulphide, as first produced, is 
about as foul smelling a compound as it is possible to find; 
but it is capable of purification till all offensive odor is re- 
moved, and it is sufficiently pure in smell almost to mix 
with a perfume. 
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ENGINEEBINQ INVENTIONS. 

A semaphore signal has been patented by 
Mr. William Thnrnburgh, of Elyria, Ohio. With an 
upriebt frame, having tubular standards, sliding rods, 
and wings, a lantern box and glass sides, are various 
novel details and combiualionsforgoverning and regu- 
lating the movements of railway trains at crossings, 
drawbridges, block stations, etc. 

A valve gear for engines has been patented 
by Mr. Francis C. Simonds, of Eennebunk, Me. This 
invention covers such special construction and arrange- 
ment of parts that the full pressure of steam will be 
on ihe engine at all times, and the amount allowed to 
enter the cylinder will be regulated by the greater or 
less opening of the valves by the regulator, according 
to the load. 

A railroad signal system has been patented 
by Messrs. William Hadden, of Brooklyn, N. Y., and 
HenryVan Hoevenbergh, of Elizabeth, N.J. A continu- 
ous electric current is employed for holding signal ban- 
ners in position to indicate saf < ty, and the current is 
rapidly interrupied to weaken the power of the signal 
magiier. and allow the signal banner to fall to indicate 
danger, this being effected by a peculiar combination 
of track instruments, interrupters, and magnets. 



AGRICULTURAL INVENTIONS. 

A horse hoe has been patented by Mr, Mar- 
cus Hardenbrook, of Marysville, Kansas. It is made 
with fenders upon the inner ends of the hoes to protect 
small plants from the soil thrown by the hoes, and 
there are readily adjuei able gauge wheels and stand- 
ards, the object being to facilitate the cultivation of 
small plants. 

A sulky harrow has been patented by 
Messrs. Armelder P. Pack and Edwin French, of Em- 
poria, Kansas. This invention covers improved appli- 
ances for raising up the harrows to suspend them from 
the axle when required, and to lower them to the 
ground again, the object being t,o simplify the appli- 
ances, improve their eflSciency, and lessen the labor of 
operating them. 

A cultivator has been patented by Messrs. 
Fred Hani and Charles A. Billington, of Morrill, Kan- 
sas. It is made with curved bars or runners, and in- 
clined beams connected at their forward ends with each 
oilier and the curved bars by upright bars having hori- 
zontal overlapping upper ends, connected at their rear 
ends by an adjustable arched bar, and provided with 
cutters and fenders, the cultivator being especially 
adapted for cultivating sma^l corn planted in furrows 
between the ridges in listed land. 



MISCELLANEOUS INVENTIONS. 

A fruit and flower stand has been patented 
by Mr. George W. Fry, of Beaver, Fa. It is formed of 
a series of bowls or dishes united by detachable stand- 
ards, a sprinkler and water receptacle Treing held on the 
uppermost stem, the whole being so constructed that it 
can be taken apart and compactly folded. 

A tallying attachment for measures has 
been patented by Mr. .Tames A. Mcintosh, of Warren, 
Pa. This is for vessels employed to measure liquids, 
to record the number of times the measure is emptied, 
and consists of a sliding handle, wirh an index moving 
in front of a dial, carried by a pawl and ratchet attach- 
ments operated by the sliding handle. 

A camera has been patented by Messrs. 
William H. Lewis and ErastusB. Barker, of New York 
city. This invention covers certain novel features in- 
tended to make a lighter and more convenient instru- 
ment, and relates^ particularly to the folding bed, the 
means for securing the object glass in place, and the 
construction of the box. 

A wagon top has been patented by Mr. 
Charles R. Parks, of Arkadelphia, Ark. In combina- 
tion with a wagon box having longitudinal pockets on 
the sides is a removable wagon top, with base rails 
adapted to be passed into the pockets to hold the top 
on the wagon box, the pockets being fixed or remov- 
able. 

A culinary vessel has been patented by 
Emily A. Stears, of Brooklyn, N. Y. This invention 
relates to vessels for cooking various kinds of food si- 
multaneously, a tray, with sector shaped pan, fitting 
into a larmier vessel, with convenient devices for passing 
off the vapors, allowing of a number of different dishes 
to be conveniently cooked at the same time. 

A mail bag has been patented by Mr. Chas. 
F. Wallers, of Prospect, N. Y. The bag is made of 
leather similarly to those now used, but has a novel 
sectional construction at and near the mouth end, and 
in the fastening, so that when being filled or being 
dumped the mouth is held open to present a full and 
clear opening. 

An amalgam for filling teeth has been pa- 
tented by Mr. Walter C, Davis, of St. Petersburg Place, 
Bayswater. Middlesex Co., England. Amalgam filings 
are coated, by a special process, with a \arnish of gum 
and gold dust, so that each individual grain or particle 
of the amalgam is protected from the action of the at- 
mosphere or the aci(i secretions of the mouth. 

A Ijarbpd fence strip has been patented by 
Sir. Elbert E. Hawkins, of Wilksbarre, Pa. The strip 
is bent to have a U-shaped cross section, and has 
toi^nes at the lop edge punched alternately out of op- 
pofiite sides of the strip, extending alternately in oppo- 
site directions, the strip being easily made from sheet 
metal. 

A tire escape has been patented by Messrs. 
George H. Herrlnaton and Martin Hellar, of Wichita, 
Kansas, It consists of one or more wires or wire ropes 
attached outside the building conveniently near the 
windows or doors of the different stories, and having 
successive guards of stirrups and loops, whereby per- 
sons may descend in case of fire. 

A pump has been patented by Mr. John J. 
Bircher, of Wilmot, Ohio. This invention covers a 
novel construction in double acting pumps with a single 
barrel and duplicate valvular , suckers, arranged to re* 



ciprocate toward and from each other, in order to ob- 
tain increased efficiency and simplicity, and a better 
working effect. 

A freight elevator.has been patented by Mr. 
Charles B. Paxton, of Vicksburg, Miss. It is more es- 
pecially designed for loading and unloading boats at 
low stages of water, the construction allowing the 
stage, with elevating chains, to be raised and swung 
to the required height and position for the upper end to 
rest upon a dock or shore, 

A process of making bread has been pa- 
tented by Mr.Theophile Monterichard, of Paris, France. 
This process consists in mixin§ with the flonr to make 
the dough water in which a small proportion of wheat 
has been previously boiled, then kneading and pro- 
ceeding as in ordinary bread making, the water used 
being thus prepared to assist the separation of the glu- 
cose from the dextrine, give more body to the remain- 
der of the dough, and increase the product of bread. 

An apparatus for distilling has been patent- 
ed by Mr. Franz Konig. of Asti, Italy. This invention 
provides a simple and inexpeneive apparatus for distill- 
ing brandy, spirit, petroleum, etc., by passing their 
vapors through one or more chambers, over surfaces 
giving great exposure, and by contact of the vapors 
with the liquids, it being claimed possiiile thereinto 
produce rectified alcohol of from 90* to 93° from fer- 
mented mash in shorter time and with, less expense 
than by other usual apparatus. 

A, driving meclianism for clay tempering 
wheels has been patented by Mr. William Cram, of 
Raleigh, N. C. It is made with a fixed circular rack 
and a horizontal shaft rotated by suitable gearing and 
carrying a pinion meshing with the teeth of the fixed 
rack, the shaft being connected to the shaft of the tem- 
pering wheel, so tempering wheels mny be operated 
with less power. 

A safety lamp has been patented by Mr. 
Robert Mauclrline, of Shenandoah, Pa. This invention 
covers a novel construction and arrangement of parts, 
making a lamp intended to show double the halo of 
a Davy lamp, and to indicate gas when the percen- 
tage is smaller than will be detected by the Davy lamp, 
and one that will^be extinguished when raised into gas 
such as would endanger the bursting of a Davy lamp. 

A canister for holding or measuring seeds, 
grain, or other substances has been patented by Mr. 
George S. Church, of Baldwin, Mich. The lower end 
of the canister isconnecied with a hell mouthed spout, 
to the lower end of which is secured a measurine tube, 
and by various novel devices the whole may be con- 
nected with a grain spout and tised for measuring, or 
it may be used for storing and measuring rations for 
horses, etc 

A method of transforming Jerusalem arti- 
choke juice into levulose and applying the product 
has been patented by Mr. Edmond L. J. Boniface, of 
Chaogy-les-Bois, par Varennes, Loiret, France. The 
method covers the application of an acid at a tempera- 
tare of abwit 100 deg. Centigrade, either in open air or 
under pressure, and ways for the use of levulose in 
making alcohol, the manufacture of sirup, a special 
beer, levulose beer, and hygienic beverages, etc. 
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K£W BOOKS AND PUBLICATIONS. 

Die Kabeltelegraphie. (Cable Tele- 
graphy.) By Max JuUig. A. Hartle- 
ben, 1884, Wien, Pest, Leipzig. 256 
pages. 
This interesting work contains valuable information, 
on the construction, insulation, and laying of under- 
ground and submarine cables, and a very interesting 
history of the use of cables from the first attempt made 
by Lesage at Geneva, in 1774, to the Bennett-Mackey 
cable of 1884. The electrical functions in cables, Ihe 
instruments used in transmitting cable messages, and 
the relative values of insulating materials, have re- 
ceived special attention. The work contains 9(1 illus- 
trations and diagrams. 

Fifty Years' Observation of Men and 
Events. By Gen. E D. Keyes. U. S. A. 
Charles Scribuer's Sons, New York. 

The writer was formany years on the staff of Gen. 
Scott, and a great portion of the book is devoted to 
anecdotes in which that military chief figured, and 
reminiscences of the times in which he was a promi- 
nent figure in public life. The reader is never allowed 
to forget the personality of the author, and the part he 
had in miltary movements before and during ihe war, 
but the book is, withal, a sketchy and entertaining 
volume. 

Three Visits to America. Bt Emily Faith- 
full. Fowler & Wells Co.,' New York. 

As is well known. Miss FaithfuU has for more than 
twenty years devoted herself to the enlargement of the 
field of labor for women, and her visits to this country 
have been for the purpose of studying our industrial 
methods and organizations in behalf of poor women. 
She is a warm hearted, practical observer, earnestly 
laboring for the improvement of the condition of 
women, and received many attentions while here from 
leading people in all walks of life. This volume de- 
scribes, in entertaining style, her experiences in this 
country. 

The Leather Manufacture in the United 
States. By Jackson S Sehuliz. Pub- 
lished by the Shoe and Leather Beporier, 
New York. 

There is no other book now offered in the English 
language presenting any t hing like a satisfactory treatise 
on the manufacture of leather. Mr. Schultz comes to 
his task with advantages rarely possessed by an author, 
having been himself for more than a quarter of a cen- 
tury a prominent figure in the American leather trade. 
'Ihis volume, however, excfUent as it is in its way. is 
altogether too brief, as it treats almost exclusively of the 
sole leather manufacture, but on this branch of the sub- 
ject there is little left to be said. The book has a valu- 
able appendix, giving full details of the methods 
adopted by the tanners of Pennsylvania and New York 
forbuminff wet spent tan, which furnishes abundance 
of power for operating all onr sole leather tanneries. 
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Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. T. 

Wanted.— Heavy Coil Springs. M. Belanger, Ottawa, 
Canada. 

Wanted.— To correspond with works, corporations 
and cities desiring flrst-class, and at the same time low 
cost, electric light plants, with or without engines and 
boilers. " S. C. Forsalth Machine Company, 

Manchester, N. H." 

After almost four years' practical experience in the 
use of the Remington Type-writer in our office, we find 
it is an indispensable aid in handling our correspond- 
ence. We would not want to be deprived of its use for 
any consideration, as we do not see how the place it fills 
could be supplied. 

DOMESTIC Sewing Machete Co., Chicago. 

The Remingrton Type-writer Is the one used by the 
United States Government. Wyckoff, Seamans & Bene- 
dict, 281 and 283 Broadway, New York city, sole agents. 

Situation wanted by an experienced nickelplater. 
Address for three weeks, W. H, Wright, 128 Sixth St., 
Brooklyn, E. D., N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lighcs already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Buttery is the only practical one in the market. 
Brush Electric <o.. Cleveland, O. 

Acoustic Telephone with magneto call bells, $15 a 
pair. W. E. Lewis, Corry. Pa. 

Practicaf Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. National In- 
stitute, 70 and Ti West 23d St., N. Y. 

The Cyclone Steam Flue Cleaner on 30 days* trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

for Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, Independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co.. 44 Vvashlng- 
ton St., Boston; 97Libertv St., N Y. Send for Catalogue. 

Quinn*8 device for stopping leaks in boiler tubes. 
Address S- M. Co,, South Newmarket, N. H. 

Mills, Engines, and Boiler;^ for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., ID Barclay Street, N. Y. 

Wanted —Patented articles or machinery tomannfac- 
tureand Introduce. Lexington Mfg. Co.. Lexington, Ky. 

"HowtoKeep Boilers Clean." Book &Qnt free by 
James P. Hotcbkiss, 86 John^St., New York, 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Brie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Perracute Mach. Co., Bridgetou. N. J. 

For Power »fc Economy, Alcott's Turbine, Mt.HoUy, N. J. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co . , Newark, N. J . 

Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, Platelron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Haven, Conn. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian ptitent, ^0. Various other 
foreign patents mayalso be obtained. For inatructiona 
address Munn & Co., Scientific Amicrtcan Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn. 
N. Y, Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufaclurers cast nickel an- 
odes, purenickei salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle. 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on imy special engineering. mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMiciticAN 8upplii:mii:nt sent to them free. 
The .supPMCftiENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co . Publishers, New York. 

Machinery for Light Maoufacruring, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y 

Curtis Pressure Regulator and Steam Trap, See p. 986 
Woodwork'g Mach'y. RollstoneMach. Co. Adv., p. 286. 
Drop Forgings. Billings & HpencerOo., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-ypence Co., 
419 East 8th Street, New York. 

Clark's Rubber Wheels. See adv. next issue. 

Steam Hammers. Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's 1884^~Book of Saws. New matter 75,000. 
Free. Emerson, Smith & Co., Limited. Beaver Falls, I 'a. 

Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 302. 

Munson's Improved Portable Mills, Utica, N. Y, 

Solid and Shell Reamers, durable and efficient, 
Pratt & Whitney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. niamond Drill Co. Box 42;?. Pottsville. Pa. See p. 333. 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and BHnl Machinery, Send for 
catalogue to Rowley & Hernmnce, Williamsport, Pa. 

The Porter-Allei] High Speed Steam Engine. South- 
warkFoundryA Mach. Co.. 430 Washington Ave.,Phil.Pa. 

Split Pulleys at low prices, and of same strength ami 
appuiirtince as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Fa. 




HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no attention will be paid rhereto. Tliis is for our 
information, and not for publication. 

References to former anicles or answers should 
give daie of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents wll bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, eiiher by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, andreqiiests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected lo perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

minerals sent forexaminanon should be distinctly 
marked or labeled. 



(1) F. A. ask.s: What cement will best 
stick rubber bulbs to the ends of glass tubes (medi- 
cine droppers)? A. Heat the end of the glass tubes 
sufficiently hot, so that when the rubber is drawn over 
the tube it will melt flightly. and then adhere to the 
glass. 2, Do you suppose that the colors put up as 
dyes by several makers are subjected to any special 
process, or are they merely suitable abiline colors, put 
up in small envelopes for the convenience of small 
users? A. We are informed that the colors as put up 
in the manner referred to by you are simply small sam- 
ples, and are not subjected to any special process, 

(3) W. W. a,«ks how to harden and color 
moulding knives on wood working machinery; the 
smith cannot get them even tempered. A. The profiles, 
or edges of the knives, are probably of curved form, one 
portion projecting more than another. No heating and 
drawing over a smith's fi,re can be even for such work. 
Heat ths knives in red hot lead; harden in cold water; 
brighten and draw (in hot sand) to a " pigeon breast " 
red and blue. 

(3) G. M. S. writes: There is somethinfi: in 

the water, sulphurl think, which is rapidly ea'iui; holes 
into the feed pump rods and other parts of my engines, 
and probably ruining my boilers. How can I stop 
it? A. A little sal soda added to the feed water will 
probably neutralize any acid ihat may be cutting the 
interior of boilers and pump. If you feed from a lank, 
place the soda in the tank— 1 or 3 ounces to 100 gal- 
lons. Blow off the boilers every day one or two cocks. 
Toumay find that much less soda will counteract the 
acidity. 3. How can I mend the broken drum of a cast 
13 inch by 24 inch pulley? Can I cement it in any way? 
A. You cannot cement the pulley, bui you can make 
a sheet iron rim for the inside of the pulley, one on 
each side about No. 16. Fit it In neatly, and rivet 
the broken pieces of the pulley to the sheet iron, also 
the parts that are not loose. If this is carefully done, 
you will not discover that it has been broken by its 
running. 3, Can I run a steel shaft and disk 100,000 
revolutions per minute? Why not? A. It is very 
doubtful if a shaft and disk can be run 100,000 revo- 
lutions per minute. The difficulties are mechanical. 

(4) E. E. K. asks: 1. Which is the best and 
cheapest way to make a water tube boiler of 12 one 
inch pipes 1 foot long? A. You may make a small up- 
right boiler by plugging or welding heads in one end 
of the tubes and screwing the other end into the bot- 
tom of an iron cylinder, making the tube head five-six- 
teenths thick, the shell three-sixteenths. 2. Would 
it run an engine IJ^xS? A. This will run your engine, 
but not wiih much power. 

(5) C. G. L. writes: 1. In the Scientific 

American Supplement. No.. 252, there are drawings 
for a telescope. What is the power of one (in diameters) 
when the meniscus lens is used with the eyepiece as 
described? What would be the power if the achro- 
matic lens with terrestrial eye piece were used ? If by 
increasing the objective double, will the power of the 
telescope be increased in the same proportion, and can 
the same eye piece be used if the focus is the same? A. 
Find the magnifying power of the telesoope by divid- 
ing the focal length of the objective by the focal lengih 
of theeyeglass,aUin inches. The terreslrial eye pieces 
areusaallyof the equivalent power of a single glass 
froml to IJ^ inches focus. A good way is to make a 
direct comparisnn with one eye looking through the 
telescope and the other looking at the object. 

(6) J. H. H. writes: I am running two 

horizontal tubular boilers 42 inches diameterbyll feet 
between tube heads, 12 square feet fire grate surface, 
38 three inch tubes 11 feet lon^. I use them for steam 
heating stoves in winter season, and run one of Otis' 
hydraulic elevators for one floor at 1 ton of coal per 
week in summer, includingcoal to bank fire nights and 
Sundays. In winter the elevator is run in connection 
with the steam heating, when I propose to not charge 
elevator with coal for banking fires, as I have to bank 
tliem anyway for other purposes, but only for coal to 
evaporate water enough to run elevator for 1 floor, 
which is 175 gallons of water evaporated per day, and 26 
days per month. I estimate that 1 pound of coal perl 
gallon of water is as low an amount as I can charge the 
elevator to the creditof the .«team heating in the winter. 
Approximation is ihe only method we have at hand 
for determining the cost of running the elevator in the 
above way; we would like yon to tell us what would be 
a reasonable estimate. A. You say that it takes 1 i on 
per weet for elevator in summer, and you propose 
to charge 1050 pounds by your fi en res to the elevator 
in winter. If you had lo run the elevator alone in 
winter; it would take at least 25 per cent more coal than 
you use in summer. We think that you should charge 
three-fourths of a ton per week to the elevator iiv win- 
ter. 

(7) O. C. R. writes: 1. We have an hy- 
draulic ram working under 8 feet fall, raising water 70 
feet through three-eighths iron pipe; receiving tank 
lined with sheet copper, tinned inside Slight corro- 
eion has commenced, and small holes are developed, 
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either from free acids or insecls. Commercial sealing 
wax was used for stopping the leaks; is there anything 
better than this to cover the plates and prevent further 
corrosion? Also have you sufficient data to say how 
loDgthe pipes, (gas pipes) should last and notsoffer from 
incrustations; length of same, 1,W0 feet? A. If there 
are but few holes in the tank lining, the surface may 
be cleaned and the holes soldered up, or little patches 
of thin copper soldered over the holes. Then clean the 
tank thoroughly, and paint the inside with red oxide of 
iron and boiled linseed oil (Prince's metallic paint). 
Iron pipes if small close up by corrosion in from 3 to 6 
years, according to the quality of the water. 2. We 
have a 1 urret turbine that ie corroded badly, and thereby 
prevents a free opening of gate; is there any fluid that 
could be put on to cut the rust and cause a free work- 
ing of the gates, better than kerosene oil? A. For 
clearing the rnst from a turbine we know of nothing 
better than a scraper and painting as above. 3. Can 
No. 14 wire be used on an acoustic telephone by cabling 
each end securely to glass insulators ami attaching 
smaller wire from the end of same to each di.iphragm. 
or in other words dona the sound travel through the 
metal or rhe wire move endwise in tlie vibrations of the 
transmitter? What is the best arrangement for a 
cheap and effective telephone, short line? A. Small 
wire, No. 22 to No. 24, should be used for an acoustic 
telephone, and connected directly to the transmitter, 
with sufficient rests to relieve the transmitter of undue 
strain. Small angles may be turned by passing around 
rubber suspenders. Vibrations are longitudinal, 4. 
Has heating by electricity been tried effectually, by 
whom and where, and wliat substances wern tried us 
radiants for the elecrrical energy? A. Electricity is 
■used only as a regulator of the heat, but does not fur- 
nish it. 

(8) N. S. S. writes: I wish to paint an old 
building with crude petroleum. Please tell how I can 
treat the oil so as to make it dry readily without in- 
juring its quality for the purpose needed. A. The only 
mixture that has any influence upon the petroleum as 
a paint lubricant may be found in resin and litharge; 
about 5 per cent resin powdered will be taken up by 
the petroleum, an equal qumtity of litharge. Then 
add any common earth colors to thicken for a paint. 
The volatile part of the petroleum will evaporate, part 
of the oil will penetrate the wood, leaving the resin to 
cement the color. 

(9) G. M. I. — The l»est arrangement for 
deafening floors is to have two distinct tiers of beams, 
one carrying the floor and the other the ceiling beneath. 
The ceiling beams are set lower than the iloor beams, 
and between thtm. We then have the ceiling entirely 
separate from the floor, and there is noihing solid to 
carry the sound. Where ihis is not practicable, lay a 
double flooring with a layer of either concrete or felt 
between. The concrete will yive a better result than 
the felt, but requires stronger beams. When the sound 
io to be deadened in the room containing the floor, the 
felt will probably give the best result. 

(10) A. C. E. asks: How much internal 

pressure will a brass boiler 4 inches by 8 inches, one- 
sixteenth sheet, safely stand? A. Supposing the 
boiler to be 4 inches diameter, cylindrical, and 8 
inches long, with raised heads, in the best form one- 
sixteenth inch best brass, it may be trusted to 15 
pounds pressure. We do not approve of brass when 
copper can be had. In brazing the brass heads and 
seams you cannot use as strong brazing material as you 
can on copper, and more liable to injure the brass by 
burning. 

(11) W. O. B. — Sodium atid mercury com- 
bine readily under ordinary conditions by being brought 
in contact one with another. The unon is attended 
with much hissing and spluttering. Johnson, Matthey 
& Co., the celebrated metallurgists of Lonlon, have a 
patented composition containing varying amounts of 
different metallic ingredients, including sodium. Tliey 
prepare a concentrated amalgam, 10 pounds of which 
are to be u^ed with 1,000 to 1,500 pounds mercury; the 
proportion of sodium employed does not exceed in all 
probability more than one percent. How to make 
luminous paint is described in Scientific American 
Supplement, No. 249, page 3971. 

(12) O F. — An occultation is the eclipsing 
of one planet by another orof a satellite by its primary. 
The occultation of the moon by the earth took place on 
October 4, visible in eastern part of the United States 
and Europe. It is a perfectly natural phenomenon, of 
often, recurrence and of no import to any but cranks. 

(13) J. W. D. asks bow to purify crude 
sulphuric acid. A. By distilling in either glass or pla- 
tinum retorts until perfectly pure. 

(14) J. A. B. — We do not know of any 

chemical to mix W'lh kerosene oil for cleaning brass. 
Oxalic acid and water is a powerful cleaning ageni,and 
can be mixed with pumice stone and rotten stone for 
cleaning, and polish with the oil. 

(15) C. J. L — With a sfeam pump capable 

of pumping 62 gallons per minute through 1,000 feet of 
2 inch pipe to a height of 100 feet you will require a 10 
horiie power boiler. An 8 horse power will do the work 
at 60 pounds pressure. The absolute power absorbed 
by the transit of the water is only about 2 horse power. 
The rest is waste, radiation, and friction of pump. 

(16) H. C. C. — The usual size of saws for 
cutting spi't cord wood is from 18 to 20 inches. Your 
2 horse treadmill will not drive a large saw for useful 
work. 

(17) F. P. writes: I am using a solution of 
soap and water for toilet purposes; it thickens like 
jelly and will not flow from the bottle, while if I make 
It thin enough to flow it will be too thin for upc. Is 
there anything I can add without injury tothe soap 
that will make it flow about like molasses? A. Use 
glycerine or glycerine and alcohol. The exact pr.)por- 
tions would have to be determined by experiment. 

(18) J. H. W. asks: Which of two screws 
will stand the greatest strain— one often threads and 

■ the other of twelve threads to the inch; threads to be 
square, the thread on one end Io be right hand and on 
the other end left hand, sliding in a nui embracing 
about one-third the diameter of the screw, the right 



and left hand ends puUing, of coarse, in opposite di- 
rections? A. The question is not one of the relative 
strength of threaded bolts; its conditions are those of 
a " worm " and " wornd gear." The coarser thread is 
the stronger. 

(19) W. S. R.— The best as well as the 

cheapestway of using pennyroyal to get rid of fleas is to 
use the herb itself; the oil, of course, cannot be used 
where the inconvenience attending it would be greater 
than the evil to be overcome. 

(30) T. D. & Co. ask: What is done with 
the dross of zinc left at the bottom of galvanizing pots? 
A. Galvanizing works here sell all their dross to re- 
finers. SCIBNTIPIC AmRBICAN SUPPLEMENT, No, 176, 

gives two or three modes of treating the droes. 

(31) J. A. T. asks: Is there any oil that 
annatto will assimilate with thoroughly, and yetnot In- 
crease the thickness of the oil to any marked de^ee? 
If so, what is the process? A. Annatto is soluble both 
inthe essential oils, as oil of turpentme, and in fixed 
oils. You have your choice therefore of using almost 
any oil you p ease. Cotton seed oil will probably suit. 

(33) A. F. 8.— There is no method of ap- 
plying a permanent coating of silver without a battery. 
Knives are sometimes coated with tin, which gives them 
a white appearance something like silver. This is done 
by thoroughly clean ing the surface, and then dipping 
the knife endwise into melted tin covered with oil or 
wax to prevent oxidation. 

(33) W. H. R. asks for a chemical or com- 
bination of chemicals which upon exposure to the light 
will turn Instantly black. Preparations of nitrate of 
silver are too slow in their action to answer my pur- 
poses. A. There is no chemical, as far as we know, 
that will so turn black on being exposed to the light. 
The silver salts are considered the most sensitive in 
their behavior toward light. 

(24) N. H. asks how long a balloon one foot 
in diameter is required to lift ten pounds? Also how 
long a balloon of eighteen inches to lift ten pounds? 
Alsothe oest method to cover a balloon so as to make 
it gas tight. A. For 1 foot diameter. 180 feet Ions; for 
18 inches diameter. 80 feet long. Rubber varnish is 
probably as good as any for balloons. See Scientific 
Amekican Supplement, Nos. 313, 349, 413, about bal- 
loons and their conctructiun. ■ 

(25) H J. O asks to be informed of the in- 
gredients used in making good sporting powder, and 
the proportions of each used; and also what is used for 
glazing it, and how it is glazed. A. The exact pro- 
portions vary with the different manufacturers. Ac- 
cording to Crookes, the following figures express ap- 
proximately the composition of the best kinds of 
sporting powder: 

Saltpeter 74 '84 per cent. 

Sulphur 11-84 

Charcoal 13 33 " 

The glazing is accomplished by causing the grains to 
rub againsteach other in revolving wooden barrels. 

(36) W. writes: A favorite glaze among the 
potteries in Iowa is composed as follows: 

Oxide lead 55 

Feldspar (calcined) 15 

Flint " 15 

White clay. 10 

Paris white 5 

100 

Practical potters differ in their opinions as to the ob- 
ject and effect of each of these ingredients, and also as 
to how their respective proporiions are determined; 
will the SciENTiFio American please expla^n? This 
glaze fuses at about 3.000° Fah. A. Practical potters, 
as you say, differ as to the object and effect of these 
ingredients. Their use has grown up from experience, 
without any definite cause or reason why they shouH 
be used, more than that they accomplish the purpose. 
The oxide of lead probably increases thefiuidiry of the 
other substances which are u^^ed, likely as tending to 
produce the glaze proper. The exact proportions can 
easily be deiermined by quantitative analysis. 

(37) H. A. H. — For your purpose in coat- 
ing chromos we would recommendyou to usewax dis- 
solved in etheror benzine, or else take ordinary white 
shellac varnish and dilute it with alcohol. 

(28) J. W. T. writes: How can I heat chaf- 
ing dishesfrom boiler that now heats the house by coils 
of pipe, or will I have to get a separate boiler? A. 
You may make a fiat coil, and set the dishes upon it. 
The steam may be made to circulate from the house- 
heating supply pipes for winter service. At other times 
a hot water circulation from the kitchen boiler may be 
utilized. 

(29) C. V. D. — Zinc is the. most sensitive of 
the metals. It exnands and contracts two one-hun- 
dred ths of an inch in 10 feet (for a change of 10° in 
temperature. Glass expands and contracts the least. 
Rods of glass and zinc arranged togeiher make a good 
thermostat. Also some use sheet brass and sheet iron 
soldered together and coiled in a helix. 

(30) W. J. K. asks: Is there any way in 
which I can keep oysters longer than one week in a 
cellar, and if I can feed ihem in any way? A. There is 
no way of feeding oysters. They are best kept in a 
cool, damp, dark cellar, and under such circumstances 
they wil sometimes live as long as two months, oysters 
gf nerally getting fatter and better when so kept a few 
days. 2. A receipt for miking ice cream on a small 
scale. A. The following is given by Marion Harland: 1 
quart rich milk, 8 eggs— white and yolks beaten sepa- 
rately, and very light— 4 cups sngar, 3 pints rich sweet 
cream, 5 teaspoonfuls, or other seasoning, or 1 vanilla 
bean, broken in two, boiled in the custard and left in 
until it is cold. 

(31) J. S. writesforasimplemethod of find- 
ing the amount of water per horse power per hour 
consumed by an engine, by the indicator diagram, and 
says Haswell gives a method and example ou page 572, 
wheT-e he says: "Volume of steam at above pressure 
(15'3) compared with water (15*3-|-U-7)— 883." Where 
does he get the 883? A. By turning to page 574, you 



will find the volume of steam for 1 cubic foot of water 
for pressures up to 300 pounds. A blunder in the steam 
tables makes it necessary to add the atmospheric pres- 
sure— 14*7 pounds— to the indicated pressure in your 
boiler in order to obtain thetabulated volume due to the 
pressure. Hence 70 pounds + 147 pound8=84"7. Op- 
posite this number you will find, by interpolating the 
fraction, (nearly) 344 cubic feet, which is equivalent to 
1 cubic foot of water at 70 pounds pressure. There is 
a typographical error in the sign quoted from Harwell; 
X should be +, which is the indexf or tlie tabular num- 
ber 883. Thus for your engine we find area of cylinder 
901 square inches, length of stroke 18 inches, cut off by 
card 5 inch, whole length of card 3*64 inches; then 
18"X0*5" 

■— 2*473-{- inches=-length of stroke at moment 



3-64'' 
of cut off 2*473 inchesxaOl square inchesXS (2 half 
strokes)=497 -j- cubic inches =- volume for 1 stroke. 
4,473,000 

497 cubic inchesX 150X60— ^— :2588 cubic feet 

1728 
of steam per hour; pressure on boiler 70 lb. 
atmospheric pressure 14'7 " 

8?7 " 
Page 574, tabular number for 84'pounds is 846, and for 
85 is 342. Tlie nearest whole number is 344, as ex- 
plained above. 2588 

^7 52 cubic feetX62'5, weight of a 

344 

cubic foot of water— 470 pounds of water per hour. 
470 

=:pounds of water per 

pounds of coal per hour 
pound of coal. 

(32) F. D. R. asks: 1. Is there any solnble 

substance which can be made insoluble through cur- 
rents of electricity? A, There is nothing, as we under- 
stand your question, that can be made insoluble by 
the electrical current. Decomposition, producing pre- 
cipitation, as shown in tlie case of copper sulphate, re- 
suits from the action of the current, but it is not the 
copper sulphate that is made insoluble, rather that it is 
decomposed. 3. Is there any chemical agent which 
will mako a soluble substance insoluble? A. If potas- 
sium bichromateis added to glue and exposed tothe 
light, the glue is rendered insoluble. 

(33) J. R. M. writes: A friend claims that 
if you. could putfresh ripe fruit in a vacuum, it would 
keep for an indefinite time. I say it will not keep a 
month. To put it another way: If you put fruit in a 
vessel and exhaust the air, how long will it keep in its 
natural state? A. Theoretically, the fruit would keep 
indefinitely, but it is an absolute impoi'sibility to ob- 
tain any such vacuum, for the pores of the fruit are 
full of air. In canned fruits the cooking is supposed 
to destroy organic germs; then the cans are boiled to 
exclude air, a final pin hole being left for this purpose 
to be sealed up last; but even this cannot be said to 
absolutely get out all the air, and so there is a limit to 
the keeping qualities of all canned gjods. 

(34) A. G. asks: 1. How can I harden ordi- 
nary car spring rubber nearly as hard as soft wood, yet 
have it as tough after hardened as before? A. Rubber i 
that has been vnlcanized cannot be readily hardened 
unless it contains a greater proportion of sulphur than 
it should for spring rubber. In such case further vul- 
canization would harden it. 2. What can I mix with 
plaster Paris in castlr>g small articles, to make it hard, 
to prevent being easily broken, to turn easily in alathe; 
would like i' as nearly white as possible; or do you know 
of any other composition or substance that can be 
turned In lathes? A. A small quantity of fiour of 
marsh mallow added to your plaster will render it easy 
to turn, and harden it somewhat. Plaster mixed in a 
Bolutioc of alum becomes hard on setting. 

(35) P. R. writes: In a lecture recently, 

the remark was made that water or any fiuid would 
fiow more steadily, or produce a steadier stream, 
through an elastic pipe than through a non-elastic one, 
or in other words, through a rubber pipe than an iron 
one, other conditions being the same. If so, what is 
the reason? A. We have no data in regard to compara- 
tive flow of water fn solid and elastic pipes, but if the 
statement Is true. It must be because the elasticity of 
the pipe lessens fne-friction. 

(36) J. R T. asks how walnut furniture is 
polished ; I mean what is termed oiled walnut, such as 
sewing machinerj and fine bedsteads. I am not a fur- 
niture mwker, but would often polish walnut articles, 
euch as wait brackets, etc. A. There is an excellent 
Wood filler now largely used. In the alienee of this, 
first mix with goodwhitinsr such colors as will pro- 
duce as near as possible the color of the wood to be 
filled. This mixture to be dry. Then give the wood a 
good coat of oil, and sprinkle the mixture over the 
work until it is pretty well covered; then with a soft 
rag or other substance rub this in well. Wi; e off all 
Buperfiuous material. Let dry thoroughly, and varnish. 
To give the highest degree of lu(*ter to varnish after it 
is laid on, it undergoes the process of polishing. This 
is performed by first rubbing it with very finely pow- 
dered pumice stone and water; afterward rub pa- 
tiently with an oiled rag and tripoli until the requTed 
polish is produced. The surface is then cleaned off 
with soft linen cloths, cleaned of all greasiness with 
powdered starch, and then rubbed bright with the 
palm of the hand. 

(37) J. P. L. writes: Would you let me 
know what the average price of mushrooms is per 
pound, during the year in New Tork, and when the 
season for them begins and when it ends? A. The 
price of cultivated mushrooms at Fulton Market aver- 
ages 75 cents per pound, the wild 35 cents per pound. 
The season of the cultivated begins about January and 
ends in May; that of the wi!d extends from August to 
the middle of September. 

(38) C. A. ^'rites: Can you tell me how to 
make a good gold ink? Can it be made out of this gold 
paint or bronze i>owderl' Also a good, bright silver ink. 
I want an ink that can be used wirh an ordinary steel 
or&'oldpen. A. Gold and silver inks are madeaafol- 
lows: 24 leaves gold, half an ounce bronze gold, 80 
drops spirits of wine. 30 grains honey. 4 arachms gum 
arable. 4 ounces rain water; rub the gold with the honey 
and gum, and having mixed it with the water, add the 



spirit; or else 1 pan gold, 3 parte aqua regia; mix and 
evaporate until all the chlorine is driven off; cool, and 
mix well with ether and thicken with naphtha or es- 
sential oils. Usc genuine goldleaf, For silver use either 
silver foil or leaf, dissolved in nitric acid, and thicken 
with naphiha or essential oils as described previously. 
You also wid find in Scibntipio American Supple- 
ment, No. 157, several recipes for gold and silver inks. 

(39) J. H. N. wants to know of any one 

that ever was successful in making luminous yellow 
paint, after formula given in Scientific American, 
about a year ago. He has tried it every conceivable 
way, and it won'twork. A. Themanufacture of lumin- 
ous paint will always be impracticable in this country 
until the exact nature of tbe calcium sulphide from 
which it is made is better understood. All that is in use 
at present is imported. 

(40) J. R. C. asks for a formula of a black 
writing ink that will resist all tesls. A. Dissolve 25 
grains of powder gum copal in 200 grains of lavendar 
oil by the aid of a gentle heal, then add 2?^ grains of 
lampblack and half a grain of powdered indigo, 

(41) W. B. writes: Can I not secure a con- 
stant infiux of fresh air for my stable by ending a pipe 
in the stable and carrying the other end up a hill above 
building far enough to give rhe air a proper head? Sup- 
pose I make this pipe of 4 inches diameter, would ihe 
air riseupthroughone inch perforations made at va- 
rious places along its course in the building? If so, it 
appears to me that thorough ventilation can be attained, 
and that with air deprived of its chill in winter and its 
lieat in summer. What is desired in stables as well as 
dwelling houses is avoidance of cold draughts of air. 
If air will escape through perforations made in the co«i- 
duit, the stable man can easily attain perfect ventila- 
tion. A. The air will draw in at the perforations, pro- 
vided there is any inducement by difference m gravity 
between outside and inside air in the uptake. This 
cun only be obtained by heat in calm weather. Ex- 
posure to the heat of the sun of the vertical pipe will 
induce a current in the pipe on a still, unclouded day. 
A draught cap will do well for all times when you need 
ventilation the least; but when there is ii dead, muggy 
air, all devices except artifi-ial heat fail. A 4 inch pipe 
for a stable is entirely inadequate to its requirements; 
8 or 10 inches d ameler with artificial heat In the verti- 
cal pipe is the only means of obtaining proper ventila- 
tion when it is most needed. 

(43) T. G. M. 8. — At present writing we do 

not believe that there is any demand for ozokerite in 
this country; th^re have been several companies started 
for the purpose of working the Utah deposits, but 
until satisfactory means of refining the crude mineral 
are found they are not likely to do much. Its u^es are 
the same as those of wax, and principally for the manu- 
facture ofn>araffine candles. See SciENTrFio American 
Supplement, No. 36, page 569, and also on page64Ul of 
Scientific American Supplembnt, No. 401. 

(43) W. D. asks about the method of equip- 
ping buildings with perforated pipes, with the small 
holes sealed with metal that will melt at a, low tern- 
I perature, on the automatic shower principle. I want to 
I know how to fir them, what size pipe is used, how far 
j apart the holes should be and what size, and is tliere 
any patent on the principle? A. The autoraaficfire ex- 
tinguishing apparatus, consisting of a system of pipes 
distributed throughout the mill, with fusible metal 
plugs and valve f a8tenings,is the subject of a great many 
patenr8,covering the details of apparatus and as much of 
the principle as a patent can cover. The kind that have 
small holes or open perforations to be flooded by open- 
iLg valves in a protected pbce or on the outside of the 
building are, we believe, not now the subject of patent. 
It will be difficult to instruct you in the detail of these 
methods without an engineering study with plans of 
the building and the points that require particular pro- 
tection ; we think that you will best serve your interest 
by addressing the manufacturers of automatic appara. 

tUB. 

MiNERAiiS, ETC. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. L. S.— The shiny flakes are graphite, a substance 
valuable in the arts for the manufacture of lead pen- 
cils, crucibles, stove polish, and lubricators. Its value 
is not very great, as it is a common mineral, and the 
larger factories own their own deposits.— L. S.— The 
specimen is pyrite, or iron sulphide, of no value. 

INDEX OF INVENTIONS 

For irbicb Letters Patent of tbe United 
States were Oranted 

November 11, 1884, 

ANU BACH BBA.KINC TSAT DATE. 

rsee note at end of list about copies of these patents.] 

Amaieatn forfllling teeth, W. O. Davis 307,921 

Amaleamatiue macliine, centrifugal, G. W. Pear- 
sons 807.983 

Annunciator, electro-magnetic, A. C. Palmer 307,866 

Artist's color holder and palette, I. W. Hey- 

singer 807,768 

Automatic motor, McCraney & JohnsoD 307,786 

Bag. See Mail bag. 

Baling press. G. W. Smith 307,818 

Banknotes and paper therefor of asbestus, manu- 
facture of, G. T. Jones sar.966 

Barrel, knockdown, J. H. Miller SOT,971 

Bath, combined electro, vapor, and warm air, J. 

B: Campbell 307,745 

Battery, W. S. Hogg 307,945 

Bee trap, drone, H. Alley 307,737 

Bell, double hammer, F. O.Landgrane 307,860 

Belt tightener and brake attachment, combined. 

M. W.Brey 307,839 

Belt, woven machine, w.L. 'I'eter 308,044 

Bessemer converter. H. Sehulze-Berge .. 807.874 

Binder or fastener, metallic, J. F. Tapley 3W,817 

Boiirds. machine for matching, B. S. Atwood.. .. 907,739 

Boiler. See Range boiler. 

Bookkeeper's chair or stool, 6. B. Edwards... ..., 307,860 

Books, etc., cover for, S. VanCampen 807,888 
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Boots or shoes, seam protector for moccasin, E. 

A. Buck 8m,744 

Bottle for boldiog and applying blacking, etc., J. 

Stevens 807,878 

Bottie stopper. M. Rubin 307,990 

Boole stopper clamp, L B. Wollard 307,825 

Box. See Paper box. Signal box. 
Brake See Car brake. Wagon brake. 

Bread, making, T. Monterichard 3in,973 

Bridge, J. F. Anderson 307,896 

Bridge chords and stay rods, self-adjusting coup- 
ling for W. Irelan 307,770 

Broom holder, H. Harger 307,761 

Brush, dampening. J. Stevens 307,877 

Button attaching implement, J. A. Smith 307,999 

Buttonhole in India rubber goods, J. Beck 308,029 

Camera, Lewis & liarker 307,965 

Can. See Milk can. 

Can heading machine. J. Brakeley 307.908 

Canholder.J. W.Edwards 3ff;,939 

Can opener. C. Schwerdtfeger 307,991 

Car and air brake coupling, combined, J. F. 

Batchelor 307,902 

Car brake, B. W. Dwlgbt 307,849 

Car brake, D. Holt 307,946 

Car coupling, P. Campbell 307.910 

Car coupling, H. W.Johnstone 307,955 

Car coupling, W. T.Jordan 307.957 

Car coupling, O. S. King 307,774 

Car coupling, R. W.Thomas 30S,0U 

Car coupling, Titus & Bossinger 308,014 

Car coupling, D. Wertz 307,824 

Car door fastening, S. S. l^eterson 307,796 

Car frame, iron, E. M Cushman 307,846 

Car.iron, J. T. Goodfellow 808.034 

Car, pit, I. Barker 307.900 

Carreplacer. D. A. West 307,886 

Carstep, folding, l.W. Fleck 307.935 

Carpet cleaning meachine, A. A. Boyer 307,837 

Carriage top bow, A. C. H. Eitter 307.803 

Carrier. See Cash carrier. Hay carrier. Twine 
carrier. 

Cartridge implement, J.B. Biobardson. 307,870 

Cash carrier, automatic, J. W. Flagg 308,032, 308,033 

Chain hook, ornamental. C. F. Beyerle ^7,833 

Chair. See Bookkeeper's chair. Oscillating 
chair. 

Charcoal oven. J. A. Edwards 307.938 

Check rower, O. J. Ensign 307.931 

Churn, H. O. Turner 308,018 

Cigar lighter, electric. W. Glass 307,759 

damp. See Bottle stopper clamp. Flooring 

clamp. Saw handle clump. ScaflToid clamp. 
Clasp. See Corset clasp. 

Clay, clods, etc., crusher for, G. S. Tiffany 307,820 

Clay tempering wheels, driving mechanism for, 

W.Cram 307,918 

Cleaner. See Fruit cleaner. Grain cleaner. 
Clip. See Whiffletvee clip. 

Clutch, friction, J. M. Jones , 807,772 

Coffee pot, J. Tobin 308,015 

Coffee roaster, L. H. Clausen 307,843 

Coffin, D. B. Gould 308,035 

Collar and sweat, pad, combined breast, T. Board- 
man :. ... 307,743 

Comb. See Curry comb. 

Condenser, separating, F. Sonier 308,002 

Conveyer, E. Bing 307,904 



Fruit and vegetable drier, J.C. Gunn 

Fruit, etc., drier for, J. B. Belcher 

Fuel composition, B. M. Breinig 

Furnace. See Gas furnace. Hot air furnace. 

Furnace for annealing glass and treating, anneal- 
ing, and tempering metals, J. A. Tatro 

Furnace for the calcination of ores, J. Douglas, 
Jr 

Furnaces, siphon tap for, J. S. Curtis 

Gauge. See Weatherboard gauge. 

Garment stand, W. H. Kuapp 

Gas and electric light fixture, combined, L. 
Stieringer 

Gas burner, l.W. Ileysinger 

Gas, electrophorus for igniting, C. W. Weiss 

Gas furnace for melting glass, etc.. J. Anderson . . 

(iate. See End gate. Sliding gate. 

Gate. A. King . 

Gelatine, fat. etc., extraction of, <". D. Ekman... . 

Governor or speed regulator, R. D. Napier 

Governor, steam engine, J. h. Bogert 

Grain cleaner, B. Wright 

Grater, H. Bioch 

Harrow, sulky. Pack & French 

Harvester reel, H. J. Case 

Hay carrier, C. B. Hunt et aZ 

Hay fork and carrier, J. Farrell 

Hay fork, horse, f'.H. Bolte 

Heater. See Steam heater. 

Hoe, horse, M. Hardenbrook 

Hoisting and lowering gear, J. W. Porritt 

Hoisting machine, K. C. Smith 

Holder. See Broom holder. Can holder. 

Hook. See Chain hook. 

Hot air furnace, N. A. Boynton 

Hub vehicle, T. S. Miller 

Hydraulic elevator. C. W. Baldwin 

Hydraulic elevator, J. Smith 

Ice chipping or cutting machine, N. S. Chandler, . 

Ice making, D, Smith — 

Injector, 8. Macfarlane 

Inkstand, L W. Heysineer 

Insulator, Cleveland & Kent 

Knife. See Pocket knife. 

Lamp burner, petroleum, O. Passow — 

Lamp, electric arc, B. J. Houston 

Lamp, electric arc, A. Serrailiier 

Lamps, cut-out for electric arc, EJ. Thompon 

Lasting machine, Q. Hawkes 

Latch, mortise, W. G. Richards 

Lath, metallic, J. W. WIssinger 

Lathe attachment, B.A.Barnes 

Leather, cutting and forming shanks, etc., from, 
S. A. Lentz 

Leather, machine for cutting shanks, etc., from, 
S. A. Lentz 

Liniment, G. Deikman 

Lock. See Fence lock. Staple lock. 

Log turner. W. P. Fidler 

Loom for weaving double pile fabrics, C. Coup- 
land 

Lubricating cup, G. T. Shackelford 

Lubricator. See urank pin lubricator. 

Machinery, reversing mechanism for, C. B. Cot- 
treil 

Magnet, electro, W. A. Leggo 

Mail bag, C. F. Walters . . 

Measure, automatic grain, F. M. Sommer 



Cooking vessel. M. H. Wallace 807,885 I Measures, tallying attachment, for, J. A- Mcln-— 



Cord or strap fastener, J. M . Sailer 307,806 

Corset clasp, M. Adler 807.895 

Cottln gin. saw, Z. F. Nance 807,71)0 

Cotton press, H. O. King 307,858 

Coupling. See Car coupling. Car and air brake 

coupling. Thill ccupling. 

Crank pin lubricator, J. H. Wilkinson 301,892 

Crimping machine. A. W. Thompson 308,012 

Crucible or casting ladle, J. F. & B. G. Zimmer- 

mann ... 808,028 j 

Culinary vessel, B. A. Stears 308,004 

Cultivator, G.J. Douglas 307.M3 

Cultivator, Hani & liiilington 307,938 

Cu tivator, II. G. Messersmith... 307,788 

Cultivator and hiller combined, corn and potato, 

W. G. Parmelee 307,979 

Curry comb, A. W. Cox 307,917 

Curtain fixture. J. M. Ossood 308,038 

Cut-off valve, G. W. Anderson 307,738 

Cutter. See Sod cutter. I 

Cylinder lining, T. Barber 307,899 

Derrick, K. Steltemeyer 307,876 

nigitorium, A. Lothhammer 307,863 I 

Distilling apparatus, F. KSnig 307,961 

Door pull, sliding, T. Lincoln ,., 307,788 

Drawing board and T-square, C. H. Prescott 308,040 

Drier. See Fruit and vegetable drier. Wool 

drier. 

Drilling machine, E. A. Delano 301,749 

Dynamite, J. H. Robertson 307,988 

Earth box and dumping cart, combined, J. 

Fahrney 307,851 

Ejector and Injector, combined, G. H. Little 307,784 

Electric apparatus, automatic cut-out for, E. 

Thomson 307,818 

Electric currents, apparatus for regulating and 

distributing, J. J. Skinner 807,810 

Blectric wires, underground conduit for, W. J. 

EycKman 307,872 

Electrical connections, apparatus for maintain- 
ing, C. W. Williams et ai 307,888 

Blectricity, communicating to and from moving 

vehicles by, L. J Phelps 807,984 

Elevator. See Freight elevator. Hydraulic ele. 

vator. 

Blevator attachment. G. W. Thomas 308.010 

Blevator safety attachment, Phyfe & Harold 807,985 

Blevator stop motion. Smith & Schwanhausser, . 307.814 j Pump. w. M. Johnston. 

Bmbroideries. separating. A. L. Eice 307,801 

Bndgate, H. W. Moore 307,974 

Engine. See Traction engine. 

Bxcavatlng machine. J. T. Dougina 39;,751 

Bxploslve compound, J. H. Robertson 307,989 

Fastener for flexible materials, J. W.Parker 307.867 

Faucet. W. A. Leggo 307.778 

Fence lock. A. Newkirk 3OT,976 

Fence strip, barbed, B. E. Hawkins 307,940 

Pence, wire, J. O. West 308.034 

Fifth wheel, G. II. iroung 307,894 

Fifth wheel, wagon, J. T. Dougine 307,762 

Filter for coffee pots, B. B. & H. A. Manning 807.969 

Finger ring. Place & Peterson 307.869 



tosh 

Meat tenderer, E. Richmond 

Mechanical m<, tor, I N. Groves 

Mechanical movement, C. H. La Due 307,869. 

Metals from copper matte, separating the, J. J. & 
R. Crooke 

Milk can, J. H. Hoover 

Mill. See Rolling mill. 

Mining tube, pneumatic, Leonard & Corcoran — 

Mortises, tool for making lock, Drowne & Hub- 
bard 

Motion, device for converting, T. S. Peck 

Motor. See Automatic motor. 

Mowing machine, H. L. Hopkins 

Nailing machine, G. F.Cass 

Oatmeal machine, A. Swingle 

Oil cup, automatic, J. H. Wilkinson 

Oscillating chair, C, Wetterhan 

Packing, piston, Barendt & Carter 

Parlor fountain, D. Lienhop 

Paper box. C. M. Arthur 

Paper pulp, treating vegetable fiber for the manu- 
factureof, D. Minthorn 

Pessary, E. F. Hofmann 

Piano music rack, A. Felldin 

Pipe wrench. A. Barbour,. 

Pipes, adjustable rod and box for water, gas, and 
steam, H. B. Earle 

Planing machine presser roll, W. M. Uwight 

Planter check row wire, corn, A. C. Evans 

Planter, corn. A. Runstetler 

Plow, W.J. Davidson 307,919, 

Plow,S. B. Bzell 

Plow, J. N. Stevenson • 

Plow jointer, T. C. Belding 

Plow, spade wheel, 11. Skillings 

Plow, sulky, J. P. Black 

Pocket attachment, safety, J, P. Preston 

Pocket knife, I. W. Heysinger 

Portable ventilator. T. C. Perry 

Pot. See Coffee pot. 

Press. See Baling press. Cotton press. Printing 
press. Silo press. 

Pressure regulator, automatic, J. Collis 

Printing press, P. S. Dodge 

Pump, J. J. Blrcher. ..* 

Pump, G.B. Chandler 



307,864 
307,741 
307,838 



307,924 
307,845 

307.960 

307,879 
307.765 
307,823 
307,829 

307,773 
307,754 
807,975 
307,835 
307,828 
807,743 
307,977 
307.911 
807,950 
307,932 
807,906 

307,939 
807,986 
307,813 



307,907 
807.789 
307.740 
307,998 
307,913 
307,996 
307 967 
80n64 
307,916 

307,793 
307,769 
307,308 
307,819 
807,763 
308,041 
807,893 
307,901 

807,779 

307,730 
807,748 

807,934 

307,747 
307,992 



307.844 
807,777 
809,031 
308.001 

307,786 
807,803 
,W,863 
807,964 



308,031 
807,947 



307,848 
307,868 

807,948 
307,913 
307,883 
307,891 
,108.022 
307,831 
307,966 
807,897 

807,973 
307,944 
807.933 
807,830 

307.753 
307,926 
807,756 
808,042 
307.920 
307.756 
308,006 
807,832 
307,809 
307.831 
307,797 
807.767 
307,T»4 



Pumpbarrel,C.I!. Loth 

Pump piston, force, S. P. Spooner 

Rack. See Piano music rack. 

Radiator and stove shelf, combined, W. Llchten- 
bergh 

Railway signal system, Hadden & Van Hoeven- 
bergh 

Railway switches, safety appliance for, B, Briody 

Railways, safety driveway for cable, I. W. Hey- 
singer 

Railways, electrical conductor for, A. M. Neeper. 

Range boiler, U. P. Folsom 

Razor strop, Z. B. Wakeman 

Reel. See Harvester reel. 

Fire escape, Herrington & Hellar 307,941 ; Refrigerating cars, process of and apparatus f jr, 

Fire escape, D. vvilkins 307,889' 

Fireplaces, cooking attachment for open, J. Kot- 

zum 307,963 

Flooring clamp, T. A. Perry 307,796 

Flue cleaner, .T. Haughan 307855 

Flutes, fingering attachment for, J. L. Schaeffer.. 307,807 
Fork. See Hay fork. 
Fountain. See Parlor fountain. 

Freight elevator, C. B. Paxton 307,980 

Fruit and flower stand, G. W. Fry 307,986 



H. Tallichet 

Eefrigerator, B. B. Jewett 

Regulator. See Pressure regulator. 

Ring. See Finger ring. 

Road, gravity pleasure, P. Hinkle 

Roaster. See Coffee roaster. 

Bock drilling machine, Harkness & Shaw 

Rook for grindstones, etc., machine for channel- 
ing, M. .7. O'Connor 

BoIUhk mill, J. S. Worth 



307.923 
307.905 
807,843 
307,954 
307,863 
307,815 



307,760 
307,909 

307,766 
307,791 
807,852 
807,821 



808,008 
307,837 



807,942 
3(R,763 



307,792 
306,027 



Safe, J. K. Grove 307,987 

Safes, perforated plate for kitchen, G. W. Knapp. 307.959 

Sail.ship's, C.F.Janes 307,953 

Sash fastener, A. G. Safford 307,805 

Saw handle clamp, A. McNlece 808.037 

Scaffold clamp, H. Steinebrei 308,005 

Scraper, dirt, H. O. Hooper 307,856 

Semaphore signal, W. Thornburgh 308,013 

Sewing machine shuttle, A. Tracy 808.016 

Shears, machine for sharpening. C. K. Williams .. 308,046 

Shoe heel, adjustable, A. Weidenthal 308,023 

Shooting gallery, K. Locouse 307.776 

Signal. See Semaphore signal. 

Signal box, McGonegaift Lake 308,036 

Silo press, C. W. Jefferson 807,953 

Siphon, automatic, J. P. Hyde 307,951 

Skate, roller, G. O. Burton 307.840 

Skate, roller, O. H. White 308,025 

Skate, roller, B.J.Worcester 807,836 

Sleigh, J. Kinney 307,958 

Slidinggate, J. L.Smith 807,997 

Smoke consuming furnace, G. W. Mears , 307,970 

Sod cutter, seeder, and harrow, combined, W. F. 

Hubbard 3(n',949 

Soda, manufacture of bichromate of, W. Simon. . 807,994 

Speculum, H. Ehrhardt 307,930 

Spinning frame, ring, W.B. Sharpies 307,875 

Splnnlngfrume.rlng, M.B.Sullivan 307,880 

Spool blanks, machine for cutting off, Allen 3c 

Morrison 807,736 

Spout sieve, D. B. Weightman ., 307,822 

Spring. See Vehicle spring. 

Sprinkler. See Street sprinkler. 

Square, combination try and bevel, H, W. Merrill 307,787 

StaiKl. See Fruit and flower stand. Garment 

stand. 

Staplelock, G. W.Leuchtenburg 307,781 

Steam heater, J F. Pease... 808,039 

Stereotype matrix and making the same, W.J. 

Shaw 308.043 

Stone, machine for rabetlng, grooving, or mould- 
ing, A. McDonald 307,865 

Stopper for rubber tubes, C. Richtmann 307.871 

Stoveburner, oil, R. B. Dietz — 307,847 

Stovepipe thimble,. r.L.Wilber 307,887 

Stove, range, J. Roy 307,804 

Street sprinkler, C. D. K. Perkins 207,983 

Swing, B. J. Smith _.. 307,811 

Table. C. Kossbiel 807.963 

Tanning hides, apparatus for, R. Spitta, Sr 308.003 

Target, H. M. Quackenbush 307,799 

Telegraph key, C, Borchers 301,836 

Telegraph, printing, &. A. Cassagnes 807,841 

Telephone circuit, H. Van Hoevenbergh 808,020 

Telephone, mechanical, M. Randolph 807,800 

Telephonic circuits, anti-induction device for, H. 

Van Hoevenbergh 308,019 

Thermometer magnifyhig device, H. C. Kirk 

et at 307,775 

Thill coupling, F. A. Wittich 808,036 

Tools by electricity, apparatus for operating, C. 

J. VanDepoele 307,884 

Toy, W. Vogel 308,046 

Traction engine, N., J. J., & B.Johnson 307,771 

Trap. See Bee trap. 

Trowel, H. A. Peace...... 807.981 

Truck, hook and ladder, E. F. Stock 307,816 

Tube. See Mining tube. 

TublagvJoianutHGtura ot^X. B. Staaroiw . «•.« 307.993 

Turbine wheel, L. B. Swartwout 307,8»1 

Twine carrier, H. W. & C. H. Prindle 307,798 

Umbrella frame rivets, machine for making and 

Inserting, D. M. Redmond 307,987 

Unwinding attachment for spools and bobbins, C. 

E.Wilkinson 307,890 

Valve gear, engine, F. C. Simonds 307,995 

Valve gear, steam engine, T, Barber 307,898 

Valve, piston, R, De Paiacios 307,760 

Valve, piston, W, W. St. John 308,007 

Vehicle spring, 8. G. Smith 303,000 

Vehicle, two-wheeled, A. Hofmann 307,948 

Velocipede, R. C. Fletcher 307,757 

Wagon bodies, device for removing, W. H. Ijowe. 307,864 

Wagon brake, W.Benthin 307,903 

Wagon top, C. R. Parks 307.978 

Watch case, J. Macher 307,968 

Watch, stop, B. J. A. Dupuls 307,925 

W ater wheel governor, C. B. Gibbs 807,758 

Wax, composition for sealing, G. W. Goddington. 307.746 

Weatherboard gauge. Dyer & Maxey 307,927 

Wheel. See Fifth wheel. Turbine wheel. 

Whuaetreeclip, R. S.Clark 307,914,807,916 

Whip, B. M. Turner 308.017 

Wool drier, F. G. & A. O. Sargent 307,873 



DESIGNS. 

Breastpin, T . W . Foster 15,533,15,634 

Carpet, E.C.Frost 15,530, 15,531 

Carpet, A. L. Halliday 15,540 

Carpet, H. Horan 15,635 to 15,539 

Carpet, J. Lyall 15,541, 15.642 

Carpet.J. McMann 35,543 

Carpet, B. Poole 15,544, 15,545 

Carpet, E. G. Sauer 15,548, 15.549 

Carpet, C. W. Swapp 15,546 

Barring, T. W. Foster 15,533 

Pendant, B Dreyfus 16.539 

Pendulum, S. C Spring 16647 

Shaft, sleigh, J. U. Blose 15,527 

Stove or range, cooking, F, W. Copeland 15,638 

Type, printing, H. H. Thorp 15,660 



TRADE MARKS. 

Ammonia, San Francisco Gai Lfgbt Company 11,637 

Boots and shoes, dress. C. H. Howard 11,634 

Bosom forms, K. Harvey 11,660 

Botanic flavorer for Improving the food and health 

of poultry and domestic animals, T. Bowick.... 11,629 
Cartridges adapted for breech-loadinK firearms, 

Winchester Repeating Arms Company 11,643 

Cartridges for breech-loading firearms, Winches- 
ter RepeatinR Arms Company ....... 11,641 

Cigars, J. Fernandez 11.681 

Cigars, cigarettes, and smoking and chewinf? to- 
bacco, G. W. Cochran & Co 11,646 

Cotton ffoods, both brown and bleached, plain and 
twilled, Pepperell Manufacturing Company, 

11.660 to 11,663 
Cotton sheetings and drills, brown, Boot & 

Tinker 11,668 

Disinfectini? and destroying Insects, eertain chem- 
ical composition for, A. M. Jacobs 11,652 

Food and substitute for milk for calves, foals, and 

other young animals, cooked. T. Bowick 11,630 

Forks, agricultural. Batcheller & Sons Company.. . 11,644 
Hermetically sealed or canned goods. S. Elmore.. 11,648 

iDk.printing.C.E. Johnson & Co. 11,654 

Lloorlce, Btiok, F. BoseU 11,667 



Logs and planks, J. Spencer & Co Ili669 

iMlneral waters, ginger nle. and analogous bever- 
ages, Medical Iiake Mineral Water Company.. 11,658 

Mowers, lawn, Bliiir Manufacturing Company 11,645 

Mustard leaves for sinapisms, P. RigoUot & Co 11.665 

Needles for hand and machine sewing, J. James & 

Sons 11,653 

Oils, burning, illuminating and lubricating, H. W. 

Peabody&Co.. ...^ 11.636 

Paints, ready mixed. G.D. WetherlU & Co 11.670 

Paper, wood pulp used in manufacturing, O. Baer- 

leln 11,643 

Pins, brooches, and hat and dress ornaments, jer- 
sey, hair, and scarf, A. Luthy & ('o . 11,656 

Refrigerators and cooling receptacles, J. Llnsley.. 11,655 
Remedy for dyspepsia and kindred stomach dis- 
eases. J. G. Schumacher Il,6s8 

Remedy for kidney diseases, A. Bowena 11,628 

Saddle bags and buggy cases, A. A. Mellier ... . 11.659 

Salad dressing, Horton, Cato & Co 11.633 

Salt, sea, Tidman& Son 11,639 

Sauce, R. V. Briesen 11,664 

Shells for breech-loading firearms, pnper. Union 

MetsiUic Cartridge Company 11.640 

Soap, hard. N. K. Fiilrbank & Co 11,649 

Soap, laundry and toilet, Lautz Bros. Sc Co 11,635 

Stove polish. Wood Bros 11,671 

Thread, linen. Marshall & Co . 11.657 

Tobacco, plug, Bicks & Brunhild Bios 11,632 

Tobacco, plug and twist, G. C. & D. Ayres 11,627 

Tobacco, smoking and chewing, C. W.Allen 11.626 

Watch cases, composition. J. C. Dueber 11,647 

Wine, champagce, T. Roederer & Co 11,666 

Tarns and chenilles, knitting and embroidery, W. 

H. llorstmann & Sons 11,651 

A printed copy of the speciflcatlon and drawing of 
any patent In the foregoing list, also of any patent 
issued since lS6fJ. will be furnished from this office for 26 
cents, [n ordering please state the number :md dnte 
of the patent dealred, and remit to .Munn & Co , 861 
Broadway, New York. We also f urnisli copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Cnnailinn Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside l*»ffe. ench inNevIioii - > - f.) ceiitRn line. 
ItacU l*iLs«, each iiiNfM-linn - - - ^1.00 n. line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication Qfflce as early 
as ThvTsday morning to apvear in next issue. 
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Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Ajrricultural Works, Carriage 
and Buggy ^hops, and General 
Woodworkers. Manufact d by 
The I'^u'iLii ('Oiiipniiyf 
Cincinniiii, O.. IJ. S. .\. 
Full aBsortment of Feriu Saw Bladei. 





GE0.W.FIFIELD, 

°, Manufacturer 
OF ENGINE LATHES 

.FROM 16t48-SWING 

eUTS,PH0TOGBAPHS 

AND PRICES 
FURNISHED ON 
APPLICATION. 

LCSWELL. 
_M^S,.UJ5Aj 



CATALOGUES FREE TO ANY 
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FRICTION CLUTCH 

Puileysand Cut-ofTCoupiings. 

JAS. HUNTER & SON, North Adams, Mass. 



WATCHMAN'S IMPROVED 

TIME DETECtOR, 

WITH SAFETY LOCK ATTACHMENT. 

Patented 1875,1876, 
1877.1880,1881,1882. 
This Instrument 
is supplied with 13 
keys. Invaluable 
for all concerns 
employing watch- 
men. It contains 
all modern im- 
provements, and 
is far superior at 
the old style. 1882 
—At the Katlonal 
ExpofiltJon for 
Hallway Applian- 
ces at Chicag^o. The only Medal for the most complete 
and Perfect Instrument. P. O. Box 2876. 

Send for circulars to 
E. I1Y1HAUS£K, iil2 Broadway, New York. 




PATENTS NEGOTIATED ABROAD. 

THE AMERICAN AND FOREIGN INDUSTRIAL 
ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected ^ith the "Joint Stock 
Association" of London.and has Agents in Paris, Bmssels 
and Berlin. For further particulars, address HENRY A. 
HKKBEKT, President, B5 Temple Court, New York. 
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CIVIL WAR, 



»» 



THE CENTURY. 

A series of graphically 

' illustrated papers on the 

great battles of the Civil 

. War, written by generals 

high in command upon both 

sides (including Generals 

Grant, Longstreet, McClel- 

lan, Beauregard, Hill, Pope, 

Rosecrans, Admiral Porter, 

and many others), is begun 

in the November number 

of The Century Mag- 

I AZINE with an article on 

BULL RUN" 

iBy Gen. G. T. BEAUREGARD. 

The aim is to present 
interesting personal ex- 
periences, with full 
"! and accurate illustra- 
tions. Accompanying papers on " Recollec- 
tions of a Private " will add value to a series 
which the conductors of The Century be- 
lieve to be the most important ever under- 
taken by them. In the December number 
is a fine portrait of General Grant, and an 
article on 

FORT DONELSON, by Gen.WALLACE. 

This number also contains a capital short 
story by Mark Twain, and many other feat- 
ures. In an early issue will appear the paper 

"•^ "SHILOH," by Gen. GRANT. 

Begin subscriptions with November, and get 
first chapters of Howells's new novel of an 
American business man. Price $4.00 a year, 
35 cents a number. The Century Co. N. Y. 



APPARATUS FOR ELECTRICAL ME AS- 

urementa.— Illustrations and description of thevnrious 
intereatinp apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifilar galvanometer; Wiedemann's galvano- 
meter for strong currents ; Zenger's differential photo- 
meter; Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine ; Van 
Rysaelberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in Scientific Am kric an SuppLEME.NT,2Jo.4".il. 
Price 19 cents. To be had at this office and from all news- 
dealers. 

P D A U n S^ SENDING FOR A COPT OF OUR 

UnAllU before buying vour Christmas Pre- 

llnl in Alf sents. Whether for young or old, 

n 1 1 1 1 1 1 A I nothing is so sure to please as a hand- 

-■'J.'J-'U'J*' —some book, and our catalogue places 

PBTIl I lluMr^" a most endless variety before you 

UH I nLUUULto select from at .from 30 to 50 per cent. 

below the regular retail vrices. We will send a copy by ma.I I 

FBEEto any address. K-^TKS & LAUKdAT, 301- 

805 Washington St., opp. " Old South," Boston, IVIass. 



:J<.. CO E BRAS s Mfg. CO A 

gRAS^S- TffRRiNGTON.— CONN \fl\Ht 
C oVpE R MATERIALS FOR METALLIC. and 

IN sHE:ETS^'^MurJ;T|o^l A^i:oi»'-'f"' BLANKS 



THE CORINTH CANAL.— A DESCRIP- 

tion of the project of Mr. B. Gerater, engineer in chief 
of the Interniitional Corinth Cnnal Company, and a 
sketch of the progress thus f iiraccomplished. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in Scientific American Supplement, No. 4'^5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

AMERICAN 

Electrical Exbition 

TO B E HELD IN 

Mass. Charitable Mech. Ass'n Bldg^ 

HUNTINGTON AVE. BOSTON, MASS. 

TO OPEN 

Monday, Dec. 1, 188 Jf. 

TO CLOSE 

Saturday^ Jan^y 8^ 1885, 

SPECIAL N0VELTIES9UY STILL OBTAIIV SPACE. 

"CHAMPION ""6-LEVER" RIM NIGHT LATCHES. 

See illustration in SCI. AM., Nov. 29, 18&4. Each is packed 
separately, with three nickel plated steel keys, and com- 
plete trimmings. Sampie. witn ftronse escutc/ieon. mailed 
for i^itrocZucCtoji, on receipt of $2.20. Full nicfcel piated 
sample for $2.60. Add 10 cents for registering the pack- 
age. Order direct, or through any responsible dealer. 
$en6 2c. stamp for Illustrated List of Latches, LocHs, 
Padlocks, etc. Andreas Miller Lock Co., i-'hiladelphia, Pa 

NORDENSKJOLD'S GREENLAND EX- 

pedltion of 188S.— An interesting resume of the results 
reached by Baron Nordenskjold during his recent expe- 
dition to Greenland ; giving a description of the country 
traversed, and of the animals, plants, and mineraln that 
were found, ett. Ulustiated with a sketch map of the 
Journey. Contained In Soiextipic Awkrican Sup- 
pli';ment, No. 4*2!i, Price 10 cents. To be had that is 
office and from all newsdealers. 

This is the only steam boiler ever 
devised in strict compliance with 
the demands of natural laws. It 
gives complete immunity against 
explosions, delivers dry steam, 
' prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is applicable to eveiT style 
of boll3r. and can be readily ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
_ ___ ed on liberal terms to manufac- 

turers. Send for description. 
LAWSON >ON-EXrl.(»SIVE BOII.EKCO.. 
155 and 157 Broadway, N.Y. 
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AAGRIFFING IRON CO 

STEAM HEATING AppifAtw 

SOL& MANUr/^CTURERS 

BUNDY STEAM R^DIATOR 

750 COtJIMUNlPA,W AVE. 
' JERSEY CITY, NJ_ 
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WO(\KS WITHOUT ENCINtEf^ OF^ BOILEI^. STEAM COAL 01^ ASH . ST/X^TS AT ONCE AND IS 
FI^FE OF DANCER FIRE OR EXPLOSION. 1 lo 2 5 HORSE POWER, SCHLEICHER SCHUMM 8c CO 

47 DEY ST. NEW YORK. 214 RANDOLPHS CHICAGO .33a &WAi.Nur srs philaoelphW 



SHIPMAN STEAM ENCINE. 

A BOAT AND STATIONARY ENCINE. 

No skilled attendant required I Safe from fire and 
explosion ! No expense when engine stops ! 

— Steam In FIVE minutes. — 

RuDB teD hoars on less than 3 Gallons ot Kerosene. See 
illustrated article io this paper, September 13, 

SaiPMAN ENGINE CO. 55 Franklin St., Boston 



Including crsting, and free deliv- 
eryon cars or to express company 's 
office from any one ot our agencies 
or factories. 



Engime No. ] , H to 3^ H.P. . 
" No, 2, lull 1 il.P.., 
« No. 3, full 2 H.P... 



.Jino 



Illustrated Cataloeues on 
receipt of stamp. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore crushers con- 
tainina; the in vention described in Letters Patent, issued to Eli vv. Blate, June 13th. 1858, togeth- 
er with Nkw and V ah: able Impuovkm knts, for which Letters Patent were granted May 11th 
and July iJCIth, 1S80, to Mr. S. Ij. Marsden -All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blafce Crushers in this country and England. 

FARREL FOUNDItY AM) MACHINE CO., iYiaiuifrM., Ansonia. Conn. 
COPEl.ANI> *fc BACON, AKents, New York. 




CO. 



NEW YORK BELTING & PACKING 

The Oldest and l^argest Manufacturers of the Original 

s oijIid "vxjiLiO-A.nNriTE: 

.411 otliPi* kiiiflN Imitations and Inferior. Our name is stamped in full upon all our 
standard BEI/riNi;, PACKING, and HOSE. Address 

JOHN H. CHEETER, Treas. ITe-'^T- "2" oris Eelting- and. ^ac:tein.g- Co., 

JOHN D. CHEEVEB, Treas'y Dep. Warehouse, 15 Park Row, opp. Astor House, N. Y. 

Branches: 308 Chestnut Street. Phila., 131 Lake Street, Chicago, and 5a and &4 Summer Street, Boston. 

THE HARDEN STAR HAND GRENADE 
riRE EXTINGUISHER 
Puts Out Fire Instantly. 

See editorial notice i n Scih:ntific Am isri- 
CAN of November asd, 1884. 
Send for circulars. Address 




STEAM LAUNCHES. 

Boat Engines and small Steamboat Machinery 
of all kinds. Launclies constantly on hand. 
Send for free Illustrated Catalogue. CHA8. P. 
WILLAED & CO., 282 Michigan St.. CHICAGO. 




Eardeo Baud Greoaile Fire Eidoggisher Co., 

205 Wabash Ave., Chicasro. 

10 Oliver StM Boston, or 

96 West Broadway, New York. 




BARHES' 



Patent Foot and 
Steam I'ower Machi- 
nery. Complete out- 
fits for Actual Work- 
sh op Busin ess. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool SawSfFormers, 
Mortiaera. Tenonera, 
etc., etc. Machines on trial if deaired. Descriptive Cata- 
logue and Price Llat Free. W.F. &.TOHN llARMiS, 
No. 1999 iUiLin tiu, Rockfoid. Ill 

DR. KAEL WEDL. PROFESSOR OF 

Histology in the University of Vienna.— Biographical 
sketch, accompanied with portrait. Contained in Sci- 
ENTiFK) Amkrioax SUPPLEMENT, No. 4'i6. E*rice 10 
cents. To be had at this office and from all newsdealers. 



HOW TO COLOR LANTERN TRANSPA- 

renciea— A valuable paper by T.J. Houston givinefull di- 
rections for the preparation of photographic transpEU 
rencies. and for painting them. Contained m Scientific 
American SurPLUMicNT, No. 4'J3. Price 10 cents. 
To be had at this oflBce and from all newadealera. The 
aame number containa an illuatrated paper on Im- 
provementa in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Tranaparenciea is 
contained in Suppement, No. 4!:d4-. 



OPTICAL GOODS 



Microscopes, Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc. ; also. Barometers, Thermometers, Com- 
passes, Batteries, Drawing, Drainage, Da^ry. and other 
Scientific Instruments. 192-pp. Catalogue free. 
PRENTICE &:SON,Mfg0pticianB,176B'way,NY. 



THE CAMERON STEAM PUMP. 




ZL^cxiXjXjz:»rcxi. 
3O3OOO IN USE. 

Tbe A. S. CAMERON STEAU PtIMP WORKS, Foot East 23d St., New York. 



FREE H OLIDAY P ACKAGE. 

To iotroduue our goods aod secure future trade, %ve well send 
you (free of charge) if you will send 20 ceuts in Btamps for 
postage, etc., 6 pretty Christmas Cards, 5 nice New Year Cards, 
5 lovely Birthday Cards, a beautiful Gilt Bound Floral Autograph 
Album illustrated with birds, flowers, ferns, etc., a handsome Pho- 
tographic Album of all the Presidents of the United States with auto- 
graph signature of each, also, Our New Illustrated HoiiHay Book, 
U. S. HANUFACTURING CO., Hartford, Conn. 



WATCHMAKERS. 

Before buying, see theWhitcomb Lathe and the Web- 
ster Foot Wheel, made by tbe AMERICAN WA'I'CH 
TOOL CO., Waltham, Mass. CATALOGUES FREE. 




See Ulus. article in Scientific AMBBICAN Sept. IS, 1S84. 



PATENTS. 

MESSRS. MUNN & CO., ha connection with tlie pub- 
tication of the Scientific Amkkican, continue to es- 
amine Improvements, and to aot as Solicitors of Patents 
for Inventors. 

In this line of business they liave had thirty-eight 
years' experience, and now have ^nequaled facilities for 
the preparation of Patent Drawings, fepec'tflcat.ions, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mimn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringementi? of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terras. 

A pamplilet^ent free of charge, on application, con- 
taining full informa-tlon about Patents and how to pro- 
cure them; directions concerning Ijabels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free Qfchafue.a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

mUNN & CO.. Solicitors oit' Patents, 

361 Broadway. Ifew fork. 
BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington, D. C. 



FINISHED PULLEYS 

AT 4 CTS. t»ER POUND, 
TO CLOSE OUT STOCK ON HAND. 

SEND FOR PRINTED- 1.IST OF DIMENSIONS, 

THE JOHN T. NOTE IIFG. CO., BUFFALO, Ji. Y. 



LOUIS PASl^EUE. — BIOGRAPHICAL 

sketch and full page portrait of this eminent scientist. 
Contained in kcikntipio American Supplement, 
No. 3.^5. Price 10 cents. To be had at this office and 
from all newsdealers. 



THE PAYNE AUTOMATIC ENCINE 

Gives more power from same amount 
of fuel and water than any engine 





made, and .50 per cent more power than rated at. All 

engines warranted. All sizes and styles, 2 to 250 horse 

power. Send for nricea and catalogue A 4. 

^ ■ B. W. PAYNE «fc SONS, 

P. O. Hox l-.iOr. Eliiiira, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbe country. 



I New Catalogue of Valuable Papers 

contained in Scientific American supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 



I'EHFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has neen recently improved 
and price reduced. Subscribers to the Sciextific Am- 
erican and Scip:ntific Americax Supplement can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers SciB:;Timc AMERICAN 



OUR WATERBURY TIMEKEEPER. 




Everyone can now own a PERFECT TIMEKEEPER, Itis NO HIMBITG or cheap toy , but a 
reliable teller of the time ol day In a Handsome Silver Nickle Hunting Case, and fully 
warranted. Cheap ^^ ■ma ^^ ^i m. mmm ^ ^.M ^^tches are poor 
timekeepers, biit ^^ I «ff ^^ 1^1 ^& UU ^k ^r °^^ Waterbury can 
be relied upon. We ^ji I W ^Zlv #% W W #% ■ ^^nt 100,000 new 
readers for our pa- ^^^ ^^ •»ww»m» p^^,^ ^^^^^j ^^ obtain 

them we make this special offer: For 40 ets. for 20-8c stamps) we will send our family 
story paper, entitled ILLUSTRATED LEISURE HOUR for 3 BIONTHS as trial and GIVE FREE 
our Waterbury Timekeeper in an ELEGANT GOLD AND VELVET JEWBL CASE. For 16c extra 
we will send a Fine Plated Watch Chain with a Key Charm. For a club of three and $1.00 
we will send 3 subscriptfons, and 8 tlmekeeners as premium. Money refunded if not 
<is described. Address L£UtU&K UOUK FUB^Ct CO., 288 Clurk Street, CHICAGO, ILL. 

© 1884 SCIENTIFIC AMERICAN, INC 



prs NEW 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. B. TOWNSEND, Gen. Ast.,22CortlandSt.,9DeySt, 
COOKS & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGaS & CO., Selline Agts. 9 Dey Street, 

WE-vw- -x-oxi-xs.. 

■SK-NTD FOR PRICED CATALOGUa 



HOUSE DRAINAGE AND REFUSE.— 

Abstractof a lecture by Capt. Douglas Galton, C.B., on 
the treatment cf town, barrack, and camp refuse, and 
on the removal of excreta from houses. A valuable 
paper. Contained in Scientific amkiucan Supple- 
MKNT, No.4'^1. Price 10 cents. To be had at this office 
and fromaii newsdealers. 'Ihe same number contains a 
valuable paper on the construction of privy vaults. 
Illustrated with three euRravings. 




A CHRISTMAS GIFT. 

Every Christmas we make the 
little folks a Christmas present. 
This year we have something 
niceandpretty. To introduce our 
Eootisin every home we will send 
to any hny or frirl i'ree of charge, 
^if you will send 20c. I'or postage, 
&c., 3 Pretty Dolls with bean- 
til'ul life-like features, one little, 
toy and two girl dolls with a com- 
pltite wardrobe of 32 pieces, dresS' 
es, hats, cloaks, &c.,one elegant 

filt-bound floral Autograph Al- 
..._ birds, ferns, scrolls, &c., 5 lovely 

Christmas Cards, one pretty Birthday Card and a 50p. 
Holiday Book, A. L. BABCOCK & CO., Centerbrook 





REARING 0YS1^ERS.-A VALUABLE 

and interesting paper by John A. Ryder, describing the 
author's experiments in rearing oysters on a large scale 
from artificially fertilized epes ; followed by notes on 
pond culture, on the food of the oyster, on the oyster's 
enemies, parasites and commensals, etc. Contained 
inSciENTrFic Ameiuoan Siippleim I':nt. No. 4*2!4. I'rice 
10 cents. To be had at this office and from all news- 
dealers. 



& mim HABITS 

cured with Don ble 
Chloride of Gold. We/ 
challenpre investiga- > 
tlcn. 10,000 Cures. 
Boots free. The 

Leslie E.KeelevCO. 

dwight, ill. 




RIPON CATHEDRAL. — FULL PAGE 

illu^itration and brief description of this ancient English 
ecclesiastical structure. Contained in Scientific 
AMi'iRiCAM Supplement, No. 3a5. Price 10 cents. To 
be had at this office and fr;>m all newsdealers. 



VIGOR 



For Hen. Quick. Bure, safe. Book lirse. 
OivlAle Asency, 160 Fultou St., NewTork. 




SlDU.OO. 



DYKtl'S BEAHD ELIXIR 



.„. . or hair on bald haidt .- 

3D daji. Noiqjurr. Euily uMd. 
" -g tha world. S or 3 Pkfis doM 
work. Will proTt it or fbrfait 

ha vitVi .4:..»»!».>o nal^ ....4 .^... 




1<*T- L. A. L. Smil'H ft (JO., Agents, Pilalloe, UU 



ELECTRO-MAGNETISM AS A PRIME 

Mover.—An account of the various attempts that have 
been made to utilize electro-magnetic power as a prime 
mover, ^ehulthesa' machine. Salvator dal Negro's ap- 

Earatus. Jacohi'a apparatus. Davidson's apparatus, 
'evenport's devices. Capt. Taylor's electro-magnetic 
engine. Contained in Scientific AMEiiiCAX Suppi-b- 
MENT, No. ;J59. Price 10 cents. To he had at this office 
and from all newsdealers. 



FOREIGN PATENTS. 

Their Cost Reduced. 



^ The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CANAIIj^ .—The cost of a patent in Canada Is even 
less than the cost of a United States patent, and the 
former Includes the Provinces of Ontario. Quebec, New 
Brunswick, UTova Scotia, British (,'olumbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGIjAND.— The new English law, which went Into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the Hcknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to reslize as much for the patentee 
in England as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britaiu, where his rights are as well pro- 
tected as in the United States. 

OTHEU COUN'I'IMES.— Patents are alsoobtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British ludia, 
Australia, and the other British Colonies 

An experience of THiRTY-jaGHT years has enabled 
the publishers of The Scientific A>r ehioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curine Qt patents abroad, may be had on application to 
this oflrtce. 

IVIUNN & <'0., Editors and Proprietors of Thf: Sci- 
entific Amehicax. cordially invite all persons desiring 
any information re'ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. .S61 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Offioe,cor. Fand 7th Streets, opposite Patent 
Office Washington* D. C, 
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^tofrttsmeKts. 



Insiile I'litrtN each iiiflertimi - - - 7;> fpiirftn. linCa 
Hack Pace, eiicli iimei-cifiii - - - 91.00 aline. 

(About eight words to a line.i 

Engravings may head advertisements at the same rate 
per line, by measureftmnt, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday rnoming to appear in next issue. 




HAND DRILL 



INTO. X. 

Adjustable Chuck, Steel Jaws. Holds 
Drills 1-8 10 I-8S Inch In diameler. 

BOSEWOOD HEAD & HANDLE, 

OUT GEAES, NICKEL PLATED, 
' Six Drill FointB in the head. 
Length 1 Foot, Weight 1 Ponnd. 

It is by very far the best Hand Drill 
in marlEet. Sent, by mail, on receipt 
of _.. 

Sold b y Hardware Dealers at same 
price. 

Millers Falls Co., 

74 CHAMBERS ST., 

NEW YORK. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. t. Comstock, 

6 Astor Place, 

New York. 



MAGIC LANTERNS 



And STEREOPTICONS. aU prices. Views lilustratingr 
every subject for PUBLIC EXHIBITIONS, etc. 

OTA profitable businens for a man W'tk a email capital. Also, 
Lanterns for Home Amusement. 136 page Catalogue /ree, 
McAllister, Hfg. optician, 49 Nassau St., N. y. 

^m UERMnMETFRS P'^t9i>"'P'>i'^ Oul^ts fur 



Amateurs.Opera Glasses, 

Jficroscopes, Tetescoves, Spectacles. Barmneters, W. 1 1 
WAliMWI - - - " 



Philar'einhia. 



, .E V <fe CO., successors to R. & J. Beck. 
Illustrated l *rice List free to any address. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata* 
logue and Discount Sheet 
to 



A. k F. Baowar, 43 Park Place, New York. 





The "MONITOR." 

A NEW LIFTING AND NON- 
LiIFTlNGl INJECTOR. 

J, 



Best BoiierFeeder 
in the world. 

Greatest Range 
yetobtained. Does 
not Break under 
Sudden Cbangesof 
Steam Pressure. 

A In n l*]iieiit 

EJECTORS 

OB 

Water Elevators, 

For Conveying 

Water and Liquid. 

l*utciii 4MIerH, Lii- 

brifittorH. elu. 

NATHAN MANUFACTURING COMPANY, 

seodtoi-efttftiofru«>- 02 & 94 Liberty St., New York. 





WlTlIERBr, RUUU & RICHAaDSON. Manufacturers 
of Patent Wood Working Aiachlsfiry of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & 10.. Worcester, Mass. Send for Catalogue. 



H.W.JOHNS' 

' A^f Sim- 

LIQUID PAINTS 
ROOFING. 

iFire-proof Building B^elt, 

Steam Pipe and Boiler CoTerinf^s, Steam Pack- 
lug. Kill Board, Gaskets, sheathings, 
Fire-pioof Coatings, Cement, Ac. 

DESCRIPTIVE PEIOE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

170 N. 4tli St„ Phila. 45 Franklin St., Ohioago. 



POINTERS for Isers of Steam Pnmps, 
Tan Dozen's Patpnt Steam Pnnip 
( Hot or Cold. 1 J 
Can Pump ^ Sandy or Imp are > ii.,r.;r-„f 
* Wateror Liquids. ) Efficient. 
Has no movinK parts, consequently no 
I wear, no repairs no trouble. Purchapers 
f assume no risJts. as we guarantee every 
Pump. Above comparison with- Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dea er and 
take no cheap substitute. VV e make Ten 
Sizes. Prices from $7 to 175. Capacities from 100 to 
30,000 gallons per hour. State for what purpose wanted 
ana send for Catalogue of " Pumps." 

VAN DlfZEN Oi, TIFT, Cincinnati, U. 





BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 

Users of Check Valves will please note the advantage these Valves possess 
over all others. The most Important claim is, that as the Jenkins' Disk 
\rears, the yoke tbat pasi>es around tbe seat moves anray from 
the seat In proportion to the ivear of the Disk, tbus causing a 
uniform wear of the Disk until said Disk Is completely worn out. 

71 John Street, New York. Send tor Price List "A." 79 Kllby i^t., Boston, 
AGENTS : 



Bees. Shook & Co.,Pittsbure, . « 

Gibson & Clark, Cincinnati, Ohi^ 

Chater& Becker, Cleveland, Oh>r 

Dunham, Caingan i 




Welker & Ryan, Louisvile,Ky. Weir & Craig. Minneapolis, Minn. 
**^lber & >on, Detroit, Mich. Pond Engineering Co., St. Lo lis, Mo. 
ig, Chicago, 111. Mariuetle Iron wks.Co., Chioigo, 111. 

CISCO, Cai. English Brothers.Kansas City, Mo. 

BolthoffM'f'g Co., Denver, Col 



SPEAKING tHePHONES. 

TiiK ARiicuiCAiv Bicix Ti<:ij:Pii(»;vi: coiiipaivv, 

W. H. FOItBBS, W. R. DRIVllR, THKO. N. VaiL, 

Pres'ident. Treasv/rer. Qen. Manager. 

Alexander CJrabam Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undu ations 
corresponding to the words spoken, and which articu a- 
tions produce pimi ar articulate sounds at tho receiver. 
The Comniissionerof Patents andtheU. S. Circuit Court 
havedecided this to bethe true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit csi final hearing in a contested case, and many in- 
junctions and final decrees have been obtainedon them. 

This compimy also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for I 'rivate ]4ne, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne cumnany. 

All telephones obtained except Irom this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be nroceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN KLI.I. 'r£l,Kl>H<»NE COMPANY, 
95 lUilk Street. ISoaiun, Maas* 



Cities, Towns, and Manufactories 

Supplied by Geebn & Shaw 
PATENT TDBE AND GANG WELL STSTEW. 

Wi. D. Andrews k Bro., 233 Broadway, N. Y. 

Infringers of above patents willbe prosecuted. 




THERMOMETERS. 



STANDARD THFRMOMETER 

FEABODT, MASS. 
FOR !«ALE ilY THE TItAltE. 



CO. 



J»ATErVT 



niMniniwi 



SHAFTING 



The fact that this sliafting has "5 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use rend ers it undoubtedly the most economical. 
We are also the sole manufacturers of the C I'X mbrai' v-ii 
CoLF,! NS' I'.Ai-.CouPLi .\G, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
appUcationto JONE6 & LAUGHLINS. Limited, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Comer Lake end Canal Sts., Chicago, 111. 
1]^° 3tocks of this Shafting in store and for sale by 
FULLER, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. T. 



PUTS 



Dialogue's, Tableaux. Speakers, etc.. for 

School. Clui), and I'arlor. Bust out. Cata- 

, logue H free.T. S. Denison, Chicago, III. 



AN OPTICAL WONbER. 



. For Pleasure 

Cheaper and better than Magic Lanterns. 




Tfce Medal of Merit (N. T. Am. Institute Fair, 
1883). awarded to our new, cheap and original Lantern 
for Projecting and Enlargir^ ordinary Photographs; 
Chromo Cards, Scrap Pictm^s, etc. Works 1 ke magic; 
delicfhts and mystifies everybody. Useful to Portrait 
Artisfcsand to every family wanting Home Amusement 
Prices, SS.50and)fi5. Over »00 Pictures 
sent tree ivlth eTei'y Polvoptlcon. Over 
300 lSfa,utiriil Pictures Cn colors Tor lSl> 
Full and free descriptive circular. 
Murray Hill Pub. Co., 1 20 E. 28th St., N. Y. 



OASKlIiL'S STEAM PUMPS, 

AND 

GA*«KILL*S HIGH DL'TV PCM PING ENGINES. 

For public water supply. Manufactured by 

THE HOliLV MFG. CO., L.ockport, N. Y. 



KORTING UNIVERSAL 

DOUBLE TUBE INJECTOR 

FOR BOILER FEEDING. 
\Operated by one handle, 
WILL LIFT HOT WATER. 
T^ VST «■ POSITIVE ACTION GUARANTEED UNDER 

*■* ^ ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE, 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
IJoston, 61 Oliver St. 
Augusta. Ga., 1026Fenwick sti 
San Francisco, CaL, 'i Califor- 
nia Street. 



New York, 109 Liberty 
Denver,' Col., 438 Blake 
Chioagoilll., 204 Lake St. 



VOLNEY VV. MASON & CO.. 

FRICTIOFPDLLEYS CLUTCHES aill ELEVATORS. 

Providence, r. i. 



MAGIC LANTERN ELECTRIC LIGHT 
Steadyjfixed-focuH, Iridium, Arc Jiamp. Also 

IIME LIGHT MADE EASY! 
^Cheapest. Safest, Best. Send for reteni drrulnr, 
■iHACjlC l,A>TFRNS AND FINE SLIDES 
a Specialty. L. J. MABOY, 1S40 Chestnut St., Phila. 



E 



VAPORATINB FRUIT 

Full treatise on iinproved 

methods, yields, profits, prices 

., \,^it: - 



' and general statistics, FREE 

AMERICAN MAN'F'G CO. 

"BOX B," WAYNESBORO. PA. 
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PliANING AND MATCHING MACHINE, 




Special ilachines for Car Work, and the latest Improved 
wood Working Machinery of all kinds. 



^\ fn ti&'^n Perdayathome. Samples worth $5 free. 
^O ^U (J[>'-V4,(j(ii.eggSTiA-soN& Co., Portland, Maine. 



Pietsch Self-VentHatiiig- Sewer Trap. Highest 
award of the American Institute. In operation at 
the office of Scientific AMEF-rcAN. 

HERMAN PIET>CH, Flatbush, E, I. 



TUGf^SeibertGjIJnderOilOupOo., 

Manufacturers of Oil 
Cups for IjOcninoliTe* 
Mat ill e, and Si at! unary 
Engine Cylinders, under 
the Seibeit and Gates 
FatentH, with !!»ight Feed. 

TAKE NOTICE. 

E The " Sight Feed " is owned 
exclusively by this Company. See 
Judge LowelPs decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, B'eb. 23, 'Si. 
All parties, except those duly li- 
censed by us, are hereby n otified to 
desist the use, manufacture, or sale 
of infringing Cups, as ne shall vig- 
orously pursue all infringers. 

The Seibert Cy Inder Oil Cap Co. 

53 Oliver Street, Boston> Mass. 




NEW 



CARDS 



20 Hidden Name 



lOc. 6 pkB. 5Ul-. (yuura^me 
liidden by hand holding 
bouquet of flowers, &c.) 50 New Imported, 
completely embosRed Chromog with name, 
15c., 4 packs 60c. (not the cheap embossed edge 
^^^^^^^^i^^£idvertUed by others for 1 0c.) Agt>n ts New Sam- 
ple Book, Premium List and Price List FREE with each order. 
Address U. 8. CARD CO., CENTEKBROOKt COJiN. 



Leffel Water Wheels, 

With Important ImproTeineiits. 
11,000 IN SUCCESSFUL OFEBATION. 

FIITE ITEW FAUFHLET FOR 1383 
Sent free to thone Interested. 

JAMES LEFFEL !c CO., 

Springfield* Ohio. 
110 Liberty St., N. Y. City. 



Steel Castings 



From a to 15,000 lb. weight, true to pattern, of ■unequaled 
strength, toughness, and durability. 20,000 Crank Shafts 
and 15.000 Gear Wheels of this steel now running prove 
its superiority over other Steei Castings bend for 
circular and prcie list. 

CHESTEU STEEf. CASTINGS CO., 

407Library St., Pbiladeiphia, Pa. 




Providence. K. It (TurU^t.). Sixminntefl'wallcWMtfromitatioa. 
Original and Only JSuilder of the 

HARRIS-CORUiSS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill M.S. PrIotltl.ZS. 




ICE MACHINES 



Of all sizes, from 

lO lb. per Hour to 
SO Tons per Day 



Binary ibsoiDiioii system. 



ECONOMIC All, 

SIMPLE, RELIABLE. 

Send for Circulars. 

DelaMierlrouWoilis, 

16 Cortlandt St., 
NKW YOBK, D. 8. 1. 



40 



Hidden Name, Emboesed and NewChronio 

Cards, name in new type, an Elceaiit 48paf!:e 
Gilt bound Floral Autograph Album with 

quotations, 12 page Illustrated Premium 
and Price List and Agent's Canvassing Outfit 
all tor 15o. SNOW Ss CO.* Meriden, Coon. 




SEBASTIAN, MAF ' CO.'S. 
IMPROVED «60 

Sep w Cut ng Lathe. 

Designed for actual work ; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks. Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on triaL 

Catalogues mailed on applica- 
cation. 

185 & 187 W. Pearl St., 
Cincinnati, Ohio. 
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NATIONAL TOOL CO., 

MANUFACTURERS OT 
MACHINISTS TOOLS. 

WILLIAM SPORT PA, 
PLANERS. A SPECIALTY. 


E 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page> Catalogue, 
giving fuU description of these ma- 
chines, sent for stamp. 

THE I'OPE IVPF'G f!«., 

597 WashlngtonSt., Boston, Mass. 



FOOT LATHES 

Thebest for Amateur, ElectHciantand Work Shnp vse. 

Swing 8x18 Ins. Improved foot power, tool carriage, 
slid e rest, set over tail stock, etc. Complete, IS5.00. 

Foot i'ower Gi/reu ar Sam. 

NAICltAGANSETT MACHINE CO., 
Send Stamp for Catalogue. Providence, R. I. 




OF the; 

^tmWixt ^mnum 

FOR 1884. 
The Most Popniar Stleiilific Taper hi the World. 

Only SS.'^Oa Year, Inclndlnffpnstaffe. Weekly. 
5^ Numbers a Year. 

This n'ldely circnlaied and splendidly Illustrated 
paper is published weekly Every number contains six- 
teen pages of useful Information, und a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam .Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All ClnsMOS of Renders find in the Scientifio 
Amemcan a popular reswme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulatei. 

Tei-ms of Siilisciii»iiou.— One copy of the Scien- 
tific Amkkican will bo sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of llii'ee ilnllnvM niiil meuiy 
ceiit-4 by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— Oil*; extra copy of the SciBvTiPio Ameri- 
can will be supplied fcraUa for every club of Jive snbscribera 
at ¥3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific Am KRICAN and one copy 
of the Scientific American ScicPLEnr \<:Nr will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollara bv 
the publishers. 

The safest way to remit is by Postal Order. Draft, oi 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's rfsk. Address all letters 
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